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INTRODUCTION 


Samsung Semiconductor is a broad-line manufacturer of semiconductors that range 
from VLSI circuits such as memories (DRAM, SRAM, EPROM and EEPROM), 
microprocessors, gate arrays and programmable logic to transistors, linear circuits 
and telecommunications products. 

The KS54/74AHCT and the KS54/74HCTLS high-performance CMOS logic 
families are Samsung’s entry into the general purpose digital logic area. 

The KS54/74AHCT advanced high-speed CMOS family is designed to provide 
performance equivalent to or better than that of the bipolar 54/74ALS (Advanced 
Low-power Scholttky) family with the additional CMOS advantages of low power 
dissipation and high noise immunity. The AHCT parts can therefore be used as 
direct plug-in replacements for their ALS counterparts land in most applications 
for FAST and Schottky) and improve the system performance. 

The 54/74HCTLS high-speed CMOS family offers similar benefits as a replace- 
ment for industry-standard 54/74LS (Low-power Schottky), 54/74HCT and 
54/74HC. While meeting all of the HCT electrical specifications, it also provides im- 
proved speed and drive capability, so that LS parts can be replaced with no perfor- 
mance degradation. 
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Circuit diagrams utilizing SAMSUNG products are included as a means of illustrating typical 
semiconductor applications; consequently, complete information sufficient for construction 
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HIGH SPEED 
CMOS LOGIC ICs 


FUNCTION GUIDE 


1. Alphanumeric Index 

1) KS54/74AHCT Family 


Device 

Function 

KS54/74AHCT00 

Quad 2-Input NANO Gates 

KS54/74AHCT01 

Quad 2-Input NAND Gates with Open-Drain Outputs 

KS54/74AHCT02 

Quad 2-input NOR Gates 

KS54/74AHCT03 

Quad 2-Input NAND Gates with Open-Drain Outputs 

KS54/74AHCT04 

Hex Inverters 

KS54/74AHCT05 

Hex Inverters with Open-Drain Outputs 

KS54/74AHCT08 

Quad 2-Input AND Gates 

KS54/74AHCT09 

Quad 2-Input AND Gates with Open-Drain Outputs 

KS54/74AHCT10 

Triple 3-Input NAND Gates 

KS54/74AHCT11 

Triple 3-Input AND Gates 

KS54/74AHCT12 

Triple 3-Input NAND Gates with Open-Drain Outputs 

KS54/74AHCT14 

Hex Schmitt-Trigger Inverters 

KS54/74AHCT20 

Dual 4-Input NAND Gates 

KS54/74AHCT21 

Dual 4-Input AND Gates 

KS54/74AHCT22 

Dual 4-Input NAND Gates with Open-Drain Outputs 

KS54/74AHCT27 

Triple 3-Input NOR Gates 

KS54/74A H CT30 

8-Input NAND Gate 

KS54/74AHCT32 

Quad 2-Input OR Gates 

KS54/74AHCT42 

BCD-to-Decimal Decoder 

KS54/74AHCT51 

Dual AND-OR-Invert Gates 

KS54/74AHCT58 

Dual AND-OR Gates 

KS54/74AHCT73 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

KS54/74AHCT74 

Dual D-Type Positive-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74AHCT75 

Quad Bistable Transparent Latches 

KS54/74AHCT76 

Dual J-K Negative-Edge-Triggered Filp Flops with Preset and Clear 

KS54/74AH CT77 

Quad D-Type Latches 

KS54/74AHCT78 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset, Common Clear and 
Common Clock 

KS54/74AHCT86 

Quad 2-Input Exclusive-OR Gates 

KS54/74AHCT90 

Decade Counters 

KS54/74AHCT92 

Divide-by-Twelve Counter 

KS54/74AHCT93 

4 Bit Binary Counter Divide by Two and Divide by Eight 

KS54/74AHCT107 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

KS54/74AHCT109 

Dual J-K Positive-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74AHCT112 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74AHCT123 

Dual Retriggerable Monostable Multivibrators 

KS54/74AHCT125 

Quad Buffers with 3-State Outputs 

KS54/74AHCT126 

Quad Buffers with 3-State Outputs 

KS 54/7 4 A H CT1 32 

Quad 2-Input NAND Gates with Schmitt-Trigger Inputs 

KS54/74AHCT133 

13-Input NAND Gate 

KS54/74AHCT138 

3-Line to 8-Line Decoders/Demultiplexers 

KS54/74 A H CT1 39 

Dual 1 of 4 Decoders/Demultiplexers 

KS54/74AHCT148 

8-Line to 3-Line Priority Encoders 

KS54/74AHCT151 

1 of 8 Data Selectors/Multiplexers 

KS54/74AHCT153 

Dual 1 of 4 Data Selectors/Multiplexers 

KS54/74AHCT154 

4-Line to 16-Line Decoders/Demultiplexers 

KS54/74AHCT155 

Dual 2 to 4 Line Decoders/Demultiplexers 

KS54/74AHCT157 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

KS54/74AHCT 1 58 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

KS54/74AHCT160 

Synchronous 4-Bit Decade Counters 

KS54/74AHCT161 

Synchronous 4-Bit Binary Counters 

KS 54/7 4 A H CT1 62 

Synchronous 4-Bit Decade Counters 

KS54/74AH CT 1 63 

Synchronous 4-Bit Binary Counters 

KS54/74AHCT164 

8-Bit Serial-ln/Paralle-Out Shift Registers 

KS54/74AHCT165 

8-Bit Parallel-1 n/Serial-Out Shift Registers i 

KS 54/74 A H CT 1 66 

8-Bit Parallel-ln/Serial-Out Shift Registers with Clear j 
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HIGH SPEED 

CMOS LOGIC ICs FUNCTION GUIDE 


KS54/74AHCT Family (continued) 


Device 

Function 

KS54/74AHCT168 

Synchronous 4-Bit Up/Down Decade Counters 

KS54/74AHCT169 

Synchronous 4-Bit Up/Down Binary Counters 

KS54/74A H CT1 73 

4-Bit D-Type Registers with 3-State Outputs 

KS54/74AHCT174 

Hex D-Type Filp-Flops with Clear 

KS54/74AHCT 1 75 

Quad D-Type Filp-Flops with Clear 

KS54/74AHCT181 

4-Bit Arithmetic Logic Unit 

KS54/74AHCT182 

Look-Ahead Carry Generator 

KS54/74AHCT183 

Dual High Speed Adder 

KS54/74AHCT190 

Presettable Synchronous BCD Decade Up/Down Counter 

KS54/74AHCT191 

Synchronous 4-Bit Up/Down Binary Counters 

KS54/74AHCT192 

Presettable Synchronous BCD Decade Up/Down Counter 

KS54/74AHCT193 

Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 

KS54/74AHCT194 

4-Bit Bidirectional Universal Shift Registers 

KS54/74AHCT195 

4-Bit Bidirectional Universal Shift Registers 

KS54/74AHCT210 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT238 

3-Line to 8-Line Decoders/Demultiplexers 

KS54/74AHCT239 

Dual 1-of-4 Decoders/Demultiplexers 

KS54/74AHCT240 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT241 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT242 

Quad Bus Transceivers with 3-State Outputs 

KS54/74AHCT243 

Quad Bus Transceivers with 3-State Outputs 

KS 54/7 4 A H CT 244 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT245 

Octal Bus Transceivers with 3-State Outputs 

KS54/74AHCT251 

1 of 8 Data Selectors/Multiplexers with 3-State Outputs 

KS54/74AHCT253 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

KS54/74AHCT257 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

KS54/74AHCT258 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

KS54/74AHCT259 

8-Bit Addressable Latches 

KS54/74AHCT266 

Quad Exclusive-NOR Gatges with Open-Drain Outputs 

KS54/74AHCT273 

Octal D-Type Filp-Flops 

KS54/74AHCT280 

9-Bit Parity Generators/Checkers with Clear 

KS54/74AHCT299 

8-Bit Universal Shift/Storage Registers with 3-State Outputs 

KS54/74AHCT322 

8-Bit Shift Registers with Sign Extend 

KS54/74AHCT352 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 

KS 54/7 4 A H CT353 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

KS 54/7 4 A H CT365 

Hex Bus-Drivers with 3-State Outputs 

KS54/74AHCT366 

Hex Bus-Drivers with 3-State Outputs 

KS54/74AHCT367 

Hex Bus-Drivers with 3-State Outputs 

KS54/74AHCT368 

Hex Bus-Drivers with 3-State Outputs 

KS54/74AHCT373 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74AHCT374 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74AH CT377 

Octal D-Type Flip-Flops with Clock Enable 

KS54/74AHCT390 

Dual 4-Bit Decade Counters 

KS54/74AHCT393 

Dual 4-Bit Binary Counters 

KS54/74AHCT399 

Quad 2-Port Registers 

KS54/74AHCT423 

Dual Retriggerable Monostable Multivibrators 

KS54/7 4 AH CT 465 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT466 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT467 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT468 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT518 

8-Bit Identity Comparators 

KS54/74AHCT51 9 

8-Bit Identity Comparators 

KS 54/7 4 AH CT520 

8-Bit Identity Comparators 

KS54/74AHCT521 

8-Bit Identity Comparators 

KS54/74AHCT522 

8-Bit Identity Comparators 

KS54/74AHCT533 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74AHCT534 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74AHCT540 

Octal Buffers and Line Drivers with 3-State Outputs 
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HIGH SPEED 
CMOS LOGIC ICs 


FUNCTION GUIDE 


KS54/74AHCT Family (continued) 


Device 

Function 

KS54/74AHCT541 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74AHCT563 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74A HCT564 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74AHCT573 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74AHCT574 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74AHCT590 

8-Bit Binary Counters with 3-State Output Register 

KS54/74AHCT591 

8-Bit Binary Counters with 3-State Output Register 

KS54/74AHCT592 

8-Bit Binary Counters with Input Register 

KS54/74AHCT593 

8-Bit Binary Counters with Bidirectional Input Register Counter Output 

KS54/74AHCT595 

8-Bit Shift Registers with Output Latches 

KS54/74AHCT596 

8-Bit Shift Registers with Output Latches 

KS54/74AHCT597 

8-Bit Shift Registers with Input Latches 

KS54/74AHCT640 

Octal Bus Transceivers with 3-State Outputs 

KS54/74AHCT643 

Octal Bus Transceivers with 3-State Outputs 

KS54/74AHCT645 

Octal Bus Transceivers with 3-State Outputs 

KS54/74AHCT646 

Octal 3-State Bus Transceivers with Registers 

KS54/74AHCT648 

Octal 3-State Bus Transceivers with Registers 

KS54/74AHCT651 

Octal 3-State Bus Transceivers with Registers 

KS54/74AHCT652 

Octal 3-State Bus Transceivers with Registers 

KS54/74AHCT658 

Octal Bus Transceivers with Parity 

KS54/74AHCT659 

Octal Bus Transceivers with Parity 

KS54/74AHCT664 

Octal Bus Transceivers with Parity 

KS54/74AHCT665 

Octal Bus Transceivers with Parity 

KS54/74AHCT670 

4-By-4 Register Files with 3-State Outputs 

KS54/74AHCT679 

12-Bit Address Comparators 

KS54/74AH CT680 

12-Bit Address Comparators 

KS54/74AH CT682 

8-Bit Magnitude Comparators 

KS54/74AHCT684 

8-Bit Magnitude Comparators 

KS54/74AHCT686 

8-Bit Magnitude Comparators 

KS54/74AHCT688 

8-Bit Identity Comparators 

KS54/74AHCT689 

8-Bit Identity Comparators with Open-Drain Outputs 

KS54/74AHCT793 

Octal Latches with Readback 

KS54/74AHCT794 

Octal Registers with Readback 

KS54/74AHCT821 

10-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT822 

10-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT823 

9-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT824 

9-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT825 

8-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT826 

8-Bit Bus Interface Registers with 3-State Outputs 

KS54/74AHCT841 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74AHCT842 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74AHCT843 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74AHCT844 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74AHCT845 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74AHCT846 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74 A H CT4049 

' Hex Inverting Logic Level Down Converters 

KS54/74AHCT4050 

Hex Logic Level Down Converters 
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HIGH SPEED 

CMOS LOGIC ICs FUNCTION GUIDE 


2) KS54/74HCTLS Family (continued) 


Device 

Function 

KS54/74HCTLS00 

Quad 2-Input NAND Gates 

KS54/7 4 H CT LS0 1 

Quad 2-Input NAND Gates with Open-Drain Outputs 

KS54/74HCTLS02 

Quad 2-Input NOR Gates 

KS 54/7 4 H CTLS03 

Quad 2-Input NAND Gates with Open-Drain Outputs 

KS54/74HCTLS04 

Hex Inverters 

KS54/74HCTLS05 

Hex Inverters with Open-Drain Outputs 

KS54/74HCTLS08 

Quad 2-Input AND Gates 

KS54/74HCTLS09 

Quad 2-Input AND Gates with Open-Drain Outputs 

KS54/74HCTLS10 

Triple 3-Input NAND Gates 

KS54/74HCTLS1 1 

Triple 3-Input AND Gates 

KS54/74HCTLS12 

Triple 3-Input NAND Gates with Open-Drain Outputs 

KS54/74HCTLS14 

Hex Schmitt-Trigger Inverters 

KS54/74HCTLS20 

Dual 4-Input NAND Gates 

KS54/74HCTLS21 

Dual 4-Input AND Gates 

KS54/74HCTLS22 

Dual 4-Input NAND Gates with Open-Drain Outputs 

KS54/74HCTLS27 

Triple 3-Input NOR Gates 

KS54/74HCTLS30 

8-Input NAND Gate 

KS54/74HCTLS32 

Quad 2-Input OR Gates 

KS54/74HCTLS42 

BCD-to-Decimal Decoder 

KS54/74HCTLS51 

Dual AND-OR-Invert Gates 

KS54/74HCTLS58 

Dual AND-OR Gates 

KS54/74HCTLS73A 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

KS54/74HCTLS74A 

Dual D-Type Positive-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74HCTLS75 

Quad Bistable Transparent Latches 

KS54/74HCTLS76A 

Dual J-K Negative-Edge-Triggered Filp Flops with Preset and Clear 

KS54/74HCTLS77 

Quad D-Type Latches 

KS54/74HCTLS78A 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset, Common Clear and 
Common Clock 

KS54/74HCTLS86 

Quad 2-Input Exclusive-OR Gates 

KS54/74HCTLS90 

Decade Counters 

KS54/74HCTLS92 

Divide-by-Twelve Counter 

KS54/74HCTLS93 

4 Bit Binary Counter Divide by Two and Divide by Eight 

KS54/74HCTLS107A 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

KS54/74HCTLS109A 

Dual J-K Positive-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74HCTLS1 1 2A 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset and Clear 

KS54/74HCTLS1 23 

Dual Retriggerable Monostable Multivibrators 

KS54/74HCTLS125 

Quad Buffers with 3-State Outputs 

KS54/74HCTLS126 

Quad Buffers with 3-State Outputs 

KS54/74HCTLS1 32 

Quad 2-Input NAND Gates with Schmitt-Trigger Inputs 

KS54/74HCTLS133 

13-Input NAND Gate 

KS54/74HCTLS138 

3-Line to 8-Line Decoders/Demultiplexers 

KS54/74HCTLS139 

Dual 1 of 4 Decoders/Demultiplexers 

KS54/74HCTLS148 

8-Line to 3-Line Priority Encoders 

KS54/74HCTLS151 

1 of 8 Data Selectors/Multiplexers 

KS54/74HCTLS1 53 

Dual 1 of 4 Data Selectors/Multiplexers 

KS54/74HCTLS154 

4-Line to 16-Line Decoders/Demultiplexers 

KS54/74HCTLS155 

Dual 2 to 4 Line Decoders/Demultiplexers 

KS54/74HCTLS157 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

KS54/74HCTLS1 58 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

KS54/74HCTLS160A 

Synchronous 4-Bit Decade Counters 

KS54/74H CTLS 1 6 1 A 

Synchronous 4-Bit Binary Counters 

KS54/74HCTLS162A 

Synchronous 4-Bit Decade Counters 

KS54/74H CTLS 1 63A 

Synchronous 4-Bit Binary Counters 

KS54/74HCTLS164 

8-Bit Serial-ln/Paralle-Out Shift Registers 

KS54/74HCTLS165 

8-Bit Parallel-ln/Seriai-Out Shift Registers 

KS54/74HCTLS166 

8-Bit Parallel-ln/Serial-Out Shift Registers with Clear 

KS54/74HCTLS168 

Synchronous 4-Bit Up/Down Decade Counters 
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HIGH SPEED 

CMOS LOGIC ICs FUNCTION GUIDE 


KS54/74HCTLS Family (continued) 


Device 

Function 

KS54/74HCTLS169 

Synchronous 4-Bit Up/Down Binary Counters 

KS54/74HCTLS173 

4-Bit D-Type Registers with 3-State Outputs 

KS54/7 4 H CT LS 1 74 

Hex D-Type Filp-Flops with Clear 

KS54/74HCTLS1 75 

Quad D-Type Filp-Flops with Clear 

KS54/74HCTLS181 

4-Bit Arithmetic Logic Unit 

KS54/74HCTLS182 

Look-Ahead Carry Generator 

KS54/74HCTLS183 

Dual High Speed Adder 

KS54/74HCTLS190 

Presettable Synchronous BCD Decade Up/Down Counter 

KS54/74HCTLS191 

Synchronous 4-Bit Up/Down Binary Counters 

KS54/74HCTLS1 92 

Presettable Synchronous BCD Decade Up/Down Counter 

KS54/74HCTLS193 

Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 

KS54/74HCTLS194 

4-Bit Bidirectional Universal Shift Registers 

KS54/74HCTLS195 

4-Bit Bidirectional Universal Shift Registers 

KS54/74HCTLS210 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS238 

3-Line to 8-Line Decoders/Demultiplexers 

KS 54/7 4 H CT LS239 

Dual 1-of-4 Decoders/Demultiplexers 

KS54/74HCTLS240 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS241 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS242 

Quad Bus Transceivers with 3-State Outputs 

KS54/74HCTLS243 

Quad Bus Transceivers with 3-State Outputs 

KS54/74HCTLS244 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS245 

Octal Bus Transceivers with 3-State Outputs 

KS54/74HCTLS251 

1 of 8 Data Selectors/Muitiplexers with 3-State Outputs 

KS 54/7 4 H CT LS253 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

KS54/74HCTLS257 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

KS54/74HCTLS258 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

KS54/74HCTLS259 

8-Bit Addressable Latches 

KS54/74HCTLS266 

Quad Exclusive-NOR Gatges with Open-Drain Outputs 

KS54/74HCTLS273 

Octal D-Type Filp-Flops 

KS54/74HCTLS280 

9-Bit Parity Generators/Checkers with Clear 

KS54/74HCTLS299 A 

8-Bit Universal Shift/Storage Registers with 3-State Outputs 

KS54/74HCTLS322 

8-Bit Shift Registers with Sign Extend 

KS54/74HCTLS352 

Dual 4-Line to 1-Line Data Selectors/Muitiplexers 

KS54/74HCTLS353 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

KS54/7 4 H CT LS365 A 

Hex Bus-Drivers with 3-State Outputs 

KS54/74HCTLS366A 

Hex Bus-Drivers with 3-State Outputs 

KS54/74HCTLS367A 

Hex Bus-Drivers with 3-State Outputs 

KS54/74HCTLS368A 

Hex Bus-Drivers with 3-State Outputs 

KS54/74HCTLS373 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74HCTLS374 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74HCTLS377 

Octal D-Type Flip-Flops with Clock Enable 

KS54/74HCTLS390 

Dual 4-Bit Decade Counters 

KS54/74HCTLS393 

Dual 4-Bit Binary Counters 

KS54/74HCTLS399 

Quad 2-Port Registers 

KS54/74HCTLS423 

Dual Retriggerable Monostable Multivibrators 

KS54/74HCTLS465 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS466 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS467 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS468 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS51 8 

8-Bit Identity Comparators 

KS54/74HCTLS51 9 

8-Bit Identity Comparators 

KS54/74HCTLS520 

8-Bit Identity Comparators 

KS54/74HCTLS521 

8-Bit Identity Comparators 

KS54/74HCTLS522 

8-Bit Identity Comparators 

KS54/74HCTLS533 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74H CTLS534 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74HCTLS540 

Octal Buffers and Line Drivers with 3-State Outputs 

KS54/74HCTLS541 

Octal Buffers and Line Drivers with 3-State Outputs 
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HIGHSPEED 

CMOS LOGIC ICs FUNCTION GUIDE 


KS54/74HCTLS Family (continued) 


Device 

Function 

KS54/74H CTLS563 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74HCTLS564 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74HCTLS573 

Octal D-Type Transparent Latches with 3-State Outputs 

KS54/74HCTLS574 

Octal D-Type Flip-Flops with 3-State Outputs 

KS54/74HCTLS590 

8-Bit Binary Counters with 3-State Output Register 

KS54/74HCTLS591 

8-Bit Binary Counters with 3-State Output Register 

KS54/74HCTLS592 

8-Bit Binary Counters with Input Register 

KS54/74HCTLS593 

8-Bit Binary Counters with Bidirectional Input Register Counter Output 

KS54/74HCTLS595 

8-Bit Shift Registers with Output Latches 

KS54/74HCTLS596 

8-Bit Shift Registers with Output Latches 

KS54/74HCTLS597 

8-Bit Shift Registers with Input Latches 

KS54/74HCTLS640 

Octal Bus Transceivers with 3-State Outputs 

KS54/74HCTLS643 

Octal Bus Transceivers with 3-State Outputs 

KS54/74HCTLS645 

Octal Bus Transceivers with 3-State Outputs 

KS54/7 4 H CT LS646 

Octal 3-State Bus Transceivers with Registers 

KS54/74HCTLS648 

Octal 3-State Bus Transceivers with Registers 

KS54/74HCTLS651 

Octal 3-State Bus Transceivers with Registers 

KS54/74HCTLS652 

Octal 3-State Bus Transceivers with Registers 

KS54/74HCTLS658 

Octal Bus Transceivers with Parity 

KS54/74HCTLS659 

Octal Bus Transceivers with Parity 

KS54/74HCTLS664 

Octal Bus Transceivers with Parity 

KS54/74HCTLS665 

Octal Bus Transceivers with Parity 

KS 54/74 HCTLS6 70 

4-By-4 Register Files with 3-State Outputs 

KS 54/7 4 H CT LS679 

12-Bit Address Comparators 

KS54/74HCTLS680 

12-Bit Address Comparators 

KS54/74HCTLS682 

8-Bit Magnitude Comparators 

KS54/74HCTLS684 

8-Bit Magnitude Comparators 

KS54/74HCTLS686 

8-Bit Magnitude Comparators 

KS54/74HCTLS688 

8-Bit Identity Comparators 

KS54/74HCTLS689 

8-Bit Identity Comparators with Open-Drain Outputs 

KS54/74HCTLS793 

Octal Latches with Readback 

KS54/74HCTLS794 

Octal Registers with Readback 

KS54/74HCTLS821 

10-Bit Bus Interface Registers with 3-State Outputs 

KS54/74HCTLS822 

10-Bit Bus Interface Registers with 3-State Outputs 

KS54/74HCTLS823 

9-Bit Bus Interface Registers with 3-State Outputs 

KS 54/7 4 H CT LS824 

9-Bit Bus Interface Registers with 3-State Outputs 

KS54/74HCTLS825 

8-Bit Bus Interface Registers with 3-State Outputs 

KS54/74HCTLS826 

8-Bit Bus Interface Registers with 3-State Outputs 

KS54/74I- CTLS841 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS842 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS843 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS844 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS845 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS846 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

KS54/74HCTLS4049 

Hex Inverting Logic Level Down Converters 

KS54/74HCTLS4050 

Hex Logic Level Down Converters 
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Function 

Part Number 
KS54/74AHCT 
KS54/74HCTLS 

Description 

Package 

Gates and 

00 

Quad 2-Input NAND Gates 

14 DIP/SOP 

Inverters 

01 

Quad 2-Input NAND Gates with Open-Drain Outputs 

14 DIP/SOP 


02 

Quad 2-Input NOR Gates 

14 DIP/SOP 


03 

Quad 2-Input NAND Gates with Open-Drain Outputs 

14 DIP/SOP 


04 

Hex Inverters 

14 DIP/SOP 


05 

Hex Inverters with Open-Drain Outputs 

14 DIP/SOP 


08 

Quad 2-Input AND Gates 

14 DIP/SOP 


09 

Quad 2-Input AND Gates with Open-Drain Outputs 

14 DIP/SOP 


10 

Triple 3-Input NAND Gates 

14 DIP/SOP 


11 

Triple 3-Input AND Gates 

14 DIP/SOP 


12 

Triple 3-Input NAND Gates with Open-Drain Outputs 

14 DIP/SOP 


14 

Hex Schmitt-Trigger Inverters 

14 DIP/SOP 


20 

Dual 4-Input NAND Gates 

14 DIP/SOP 


21 

Dual 4-Input AND Gates 

14 DIP/SOP 


22 

Dual 4-Input NAND Gates with Open-Drain Outputs 

14 DIP/SOP 


27 

Triple 3-Input NOR Gates 

14 DIP/SOP 


30 

8-Input NAND Gate 

14 DIP/SOP 


32 

Quad 2-Input OR Gates 

14 DIP/SOP 


51 

Dual AND-OR-Invert Gates 

14 DIP/SOP 


58 

Dual AND-OR Gates 

14 DIP/SOP 


86 

Quad 2-Input Exclusive-OR Gates 

14 DIP/SOP 


132 

Quad 2-Input NAND Gates with Schmitt-Trigger Inputs 

14 DIP/SOP 


133 

13-Input NAND Gate 

16 DIP/SOP 


266 

Quad Exclusive-NOR Gatges with Open-Drain Outputs 

16 DIP/SOP 

Buffers 

125 

Quad Buffers with 3-State Outputs 

14 DIP/SOP 

and 

126 

Quad Buffers with 3-State Outputs 

14 DIP/SOP 

Line 

210 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 

Drivers 

240 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


241 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


244 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


365 

Hex Bus-Drivers with 3-State Outputs 

16 DIP/SOP 


366 

Hex Bus-Drivers with 3-State Outputs 

16 DIP/SOP 


367 

Hex Bus-Drivers with 3-State Outputs 

16 DIP/SOP 


368 

Hex Bus-Drivers with 3-State Outputs 

16 DIP/SOP 


465 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


466 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


467 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


468 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


540 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 


541 

Octal Buffers and Line Drivers with 3-State Outputs 

20 DIP/SOP 

Level 

4049 

Hex Inverting Logic Level Down Converters 

16 DIP/SOP 

Shifters 

4050 

Hex Logic Level Down Converters 

16 DIP/SOP 

Flip-Flops 

73 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

14 DIP/SOP 


74 

Dual D-Type Positive-Edge-Triggered Filp-Flops with Preset and Clear 

14 DIP/SOP 


76 

Dual J-K Negative-Edge-Triggered Filp Flops with Preset and Clear 

16 DIP/SOP 


78 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset, 




Common Clear and Common Clock 

14 DIP/SOP 


107 

Dual J-K Negative-Edge-Triggered Filp-Flops with Clear 

14 DIP/SOP 


109 

Dual J-K Positive-Edge-Triggered Filp-Flops with Preset and Clear 

16 DIP/SOP 


112 

Dual J-K Negative-Edge-Triggered Filp-Flops with Preset and Clear 

16 DIP/SOP 


173 

4-Bit D-Type Registers with 3-State Outputs 

16 DIP/SOP 


174 

Hex D-Type Filp-Flops with Clear 

16 DIP/SOP 


175 

Quad D-Type Filp-Flops with Clear 

16 DIP/SOP 


273 

Octal D-Type Filp-Flops 

20 DIP/SOP 


374 

Octal D-Type Flip-Flops with 3-State Outputs 

20 DIP/SOP 
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Functional Selection Guide (continued) 


Function 

Part Number 
KS54/74AHCT 
KS54/74HCTLS 

Description 

Package 


377 

Octal D-Type Flip-Flops with Clock Enable 

20 DIP/SOP 


399 

Quad 2-Port Registers 

16 DIP/SOP 


534 

Octal D-Type Flip-Flops with 3-State Outputs 

20 DIP/SOP 


564 

Octal D-Type Flip-Flops with 3-State Outputs 

20 DIP/SOP 


574 

Octal D-Type Flip-Flops with 3-State Outputs 

20 DIP/SOP 


670 

4-By-4 Register Files with 3-State Outputs 

16 DIP/SOP 


794 

Octal Registers with Readback 

20 DIP/SOP 


821 

10-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 


822 

10-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 


823 

9-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 


824 

9-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 


825 

8-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 


826 

8-Bit Bus Interface Registers with 3-State Outputs 

24 DIP/SOP 

Latches 

75 

Quad Bistable Transparent Latches 

16 DIP/SOP 


77 

Quad D-Type Latches 

14 DIP/SOP 


259 

8-Bit Addressable Latches 

16 DIP/SOP 


373 

Octal D-Type Transparent Latches with 3-State Outputs 

20 DIP/SOP 


533 

Octal D-Type Transparent Latches with 3-State Outputs 

20 DIP/SOP 


563 

Octal D-Type Transparent Latches with 3-State Outputs 

20 DIP/SOP 


573 

Octal D-Type Transparent Latches with 3-State Outputs 

20 DIP/SOP 


793 

Octal Latches with Readback 

20 DIP/SOP 


841 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 


842 

10-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 


843 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 


844 

9-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 


845 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 


846 

8-Bit Bus Interface D-Type Latches with 3-State Outputs 

24 DIP/SOP 

Multiplexers 

151 

1 of 8 Data Selectors/Multiplexers 

16 DIP/SOP 


153 

Dual 1 of 4 Data Selectors/Multiplexers 

16 DIP/SOP 


157 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

16 DIP/SOP 


158 

Quad 2-Line to 1-Line Data Selectors/Multiplexers 

16 DIP/SOP 


251 

1 of 8 Data Selectors/Multiplexers with 3-State Outputs 

16 DIP/SOP 


253 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

16 DIP/SOP 


257 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

16 DIP/SOP 


258 

Quad 2-Line to 1-Line Data Selectors/Multiplexers with 3-State Outputs 

16 DIP/SOP 


352 

Dual 4-Line to 1-Line Data Selectors/Multiplexers 

16 DIP/SOP 


353 

Dual 1 of 4 Data Selectors/Multiplexers with 3-State Outputs 

16 DIP/SOP 

Shift 

164 

8-Bit Serial-ln/Paralle-Out Shift Registers 

14 DIP/SOP 

Registers 

165 

8-Bit Parallel-ln/Serial-Out Shift Registers 

16 DIP/SOP 


166 

8-Bit Parallel-ln/Serial-Out Shift Registers with Clear 

16 DIP/SOP 


194 

4-Bit Bidirectional Universal Shift Registers 

16 DIP/SOP 


195 

4-Bit Bidirectional Universal Shift Registers 

16 DIP/SOP 


299 

8-Bit Universal Shift/Storage Registers with 3-State Outputs 

20 DIP/SOP 


322 

8-Bit Shift Registers with Sign Extend 

20 DIP/SOP 


595 

8-Bit Shift Registers with Output Latches 

16 DIP/SOP 


596 

8-Bit Shift Registers with Output Latches 

16 DIP/SOP 


597 

8-Bit Shift Registers with Input Latches 

16 DIP/SOP 

Transceivers 

242 

Quad Bus Transceivers with 3-State Outputs 

14 DIP/SOP 


243 

Quad Bus Transceivers with 3-State Outputs 

14 DIP/SOP 


245 

Octal Bus Transceivers with 3-State Outputs 

20 DIP/SOP 


640 

Octal Bus Transceivers with 3-State Outputs 

20 DIP/SOP 


643 

Octal Bus Transceivers with 3-State Outputs 

20 DIP/SOP 


645 

Octal Bus Transceivers with 3-State Outputs 

20 DIP/SOP 


646 

Octal 3-State Bus Transceivers with Registers 

24 DIP/SOP 


648 

Octal 3-State Bus Transceivers with Registers 

24 DIP/SOP 
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Function 

Part Number 
KS54/74AHCT 
KS54/74HCTLS 

Description 

Package 


651 

Octal 3-State Bus Transceivers with Registers 

24 DIP/SOP 


652 

Octal 3-State Bus Transceivers with Registers 

24 DIP/SOP 


658 

Octal Bus Transceivers with Parity 

24 DIP/SOP 


659 

Octal Bus Transceivers with Parity 

24 DIP/SOP 


664 

Octal Bus Transceivers with Parity 

24 DIP/SOP 


665 

Octal Bus Transceivers with Parity 

24 DIP/SOP 

Counters 

90 

Decade Counters 

14 DIP/SOP 


92 

Divide-by-Twelve Counter 

14 DIP/SOP 


93 

4 Bit Binary Counter Divide by Two and Divide by Eight 

14 DIP/SOP 


160 

Synchronous 4-Bit Decade Counters 

16 DIP/SOP 


161 

Synchronous 4-Bit Binary Counters 

16 DIP/SOP 


162 

Synchronous 4-Bit Decade Counters 

16 DIP/SOP 


163 

Synchronous 4-Bit Binary Counters 

16 DIP/SOP 


168 

Synchronous 4-Bit Up/Down Decade Counters 

16 DIP/SOP 


169 

Synchronous 4-Bit Up/Down Binary Counters 

16 DIP/SOP 


190 

Presettable Synchronous BCD Decade Up/Down Counter 

16 DIP/SOP 


191 

Synchronous 4-Bit Up/Down Binary Counters 

16 DIP/SOP 


192 

Presettable Synchronous BCD Decade Up/Down Counter 

16 DIP/SOP 


193 

Synchronous 4-Bit Up/Down Binary Counters with Dual Clock 

16 DIP/SOP 


390 

Dual 4-Bit Decade Counters 

16 DIP/SOP 


393 

Dual 4-Bit Binary Counters 

16 DIP/SOP 


590 

8-Bit Binary Counters with 3-State Output Register 

16 DIP/SOP 


591 

8-Bit Binary Counters with 3-State Output Register 

16 DIP/SOP 


592 

8-Bit Binary Counters with Input Register 

16 DIP/SOP 


593 

8-Bit Binary Counters with Bidirectional Input Register Counter Output 

20 DIP/SOP 

Decoders 

42 

BCD-to-Decimal Decoder 

16 DIP/SOP 

Encoders 

138 

3-Line to 8-Line Decoders/Demultiplexers 

16 DIP/SOP 


139 

Dual 1 of 4 Decoders/Demultiplexers 

16 DIP/SOP 


148 

8-Line to 3-Line Priority Encoders 

16 DIP/SOP 


154 

4-Line to 16-Line Decoders/Demultiplexers 

24 DIP/SOP 


155 

Dual 2 to 4 Line Decoders/Demultiplexers 

16 DIP/SOP 


238 

3-Line to 8-Line Decoders/Demultiplexers 

16 DIP/SOP 


239 

Dual 1-of-4 Decoders/Demultiplexers 

16 DIP/SOP 

Multivibrators 

123 

Dual Retriggerable Monostable Multivibrators 

16 DIP/SOP 


423 

Dual Retriggerable Monostable Multivibrators 

16 DIP/SOP 

Arithmetic 

181 

4-Bit Arithmetic Logic Unit 

24 DIP/SOP 

Circuits 

182 

Look-Ahead Carry Generator 

16 DIP/SOP 


183 

Dual High Speed Adder 

14 DIP/SOP 


280 

9-Bit Parity Generators/Checkers with Clear 

14 DIP/SOP 


518 

8-Bit Identity Comparators 

20 DIP/SOP 


519 

8-Bit Identity Comparators 

20 DIP/SOP 


520 

8-Bit Identity Comparators 

20 DIP/SOP v 


521 

8-Bit Identity Comparators 

20 DIP/SOP 


522 

8-Bit Identity Comparators 

20 DIP/SOP 


679 

12-Bit Address Comparators 

20 DIP/SOP 


680 

12-Bit Address Comparators 

20 DIP/SOP 


682 

8-Bit Magnitude Comparators 

20 DIP/SOP 


684 

8-Bit Magnitude Comparators 

20 DIP/SOP 


686 

8-Bit Magnitude Comparators 

20 DIP/SOP 


688 

8-Bit Identity Comparators 

20 DIP/SOP 


689 

8-Bit Identity Comparators with Open-Drain Outputs 

20 DIP/SOP 
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AC SWITCHING TEST CIRCUITS 


Totem-Pole Outputs 

Vcc 






DEVICE 

UNDER 

TEST 







L 1 

Ct* 


*Cl includes load and test jig capacitance 


3-State Outputs 


Vcc 



*Ct Includes load and test jig capacitance 
St == Vcc tor tpzL and tpLz measurements 
S = GND for tpzH and tpHz measurements. 

Open-Drain Outputs 


Vcc 
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TIMING WAVEFORMS 


INPUT 

IN-PHASE 

OUTPUT 


OUT-OF-PHASE 

OUTPUT 


Propagation Delays 

1 ,3V ^2. 


‘ tpML 


jf 


♦^-tpLH 


\ 



3V 
0 V 

Voh 

Vol 

V 0H 

Vol 


Setup & Hold Times, Input Rise & Fall Times 



3V 

OV 

3V 

OV 


POSITIVE 

INPUT 

PULSE 

NEGATIVE 

INPUT 

PULSE 


Input Pulse Width 

/t.3V \l-3V 


" \l.3V / 1.3V 


3V 

OV 

3V 

OV 


Enable & Disable Time for 3-State Outputs 


OUTPUT CONTROL 
(Low-level enabling) 


OUTPUT 
WAVEFORM 1 * 


OUTPUT 
WAVEFORM 2* 


“"V 3v 

/l.3V 



tpLZ 

; \i.3v 

I 

_j^10% 

tpZH 


/ 1-3V 



UhZ 4 


* Waveform 1 is for an output with internal conditions such that the output is low except when disabled 
by the output control. This waveform is applicable to both 3-state and open-drain outputs. 

* Waveform 2 is for an output with internal conditions such that the output is high except when disabled 
by the output control. 
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DEFINITIONS OF TERMS & SYMBOLS 
FUNCTION TABLE SYMBOLS 

H = Steady state high level 

L = Steady state low level 

t = Transition from low to high level 

i = Transition from high to low level 

X = Don’t care (high, low states or transitions) 

Z = High-impedance state of a 3-state output 
a..h = The level of steady-state inputs at inputs A thru H, respectively 
Q 0 = Level of Q before the indicated steady-state input conditions were established 
Q 0 = Complement of Q 0 or level of Q before the indicated steady-state conditions were established 
Q„ = Level of Q before the most recent active transition indicated by t or l 
_TL = One high-level pulse 
“Lf = One low-level pulse 

TOGGLE = each output changes to the complement of its previous level on each active transition indicated by t or 4 
If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid whenever 
the input configuration is achieved and regardless of the sequence in which it is achieved. The output persists so long as 
the input configuration is maintained. 

If, in the input columns, a row contains H, L, and/or X together with t and/or 4, this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state levels. 
If the output is shown as level (H, L, Q 0 , or Q 0 ), it persists so long as the steady-state input levels and the levels that ter- 
minate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite direction to those 
shown have no effect at the output. (If the output is shown as pulse, _n_ orU" , the pulse follows the indicated input transi- 
tion and persists for an interval dependent on the circuit) 

DC Characteristics Terms 

Vih High-Level input voltage 

An input voltage within the more positive (less negative) of the two ranges of values used to represent the binary 
variables. A minimum is specified that is the least-positive value of high-level input voltage for which operation of the 
logic element within specification limits is guaranteed. 

V|l Low-Level input voltage 

An input voltage level within the less positive (more negative) of the two ranges of values used to represent the binary 
variables. A maximum is specified that is the most-postive value of low-level input voltage for which operation of the 
logic element within specification limits is guaranteed. 

Voh High-Level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will establish 
a high level at the output. 

Vol Low-Level output voltage 

The voltage at an output terminal with input conditions applied that, according to product specification, will establish 
a low level at the output. 

Vt+ Positive-Going threshold level 

The voltage level at a transition-operated input that causes operation of the logic element according to specification 
as the input voltage rises from a level below the negative-going threshold voltage, Vy_. 
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Vj- Negative-Going threshold level 

The voltage at a transition-operated input that causes operation of the logic element according to specification as 
the input voltage falls from a level above the positive-going threshold voltage, Vj+. 

lo Output Current 

The current into* an output with input conditions applied that, according to the product specification, will establish 
a high or a low level at the output. 

Iin Input Curent- 

The current into* an input when a high or a low level voltage is applied to that input. 

loz Off-State (high-impedance-state) output current (of a three-state output) 

The current flowing into* an output having three-state capability with input conditions established that, according 
to the product specification, will establish the high-impedance state at the output level voltage applied to the output. 

This parameter is measured with other input conditions established that would cause the output to be at a low-voltage 
level (if it were enabled) when the externally applied voltage is high; or high-voltage level when the externally applied 
voltage is low. 

Ice Supply current 

The current into* the Vcc supply terminal of an integrated circuit. 

"Current out of a terminal is given as negative value. 


AC CHARACTERISTICS TERMS 

t r Rise time 

The time interval between two reference points (10% and 90% unless otherwise specified) on a waveform that is 
changing from the defined low level to the high level. 

tf Fall time 

The time interval between two reference points (90% and 10% unless otherwise specified) on a waveform that is 
changing from the defined high level to the defined low level. 

f max Maximum clock frequency 

The highest rate at which the cock input of a bistable circuit can be driven through its required sequence while main- 
taining stable transitions of a logic level at the output with input conditions established that should cause changes 
of output logic level in accordance with the specification. 

tpLH Propagation delay time, low-to-high-level output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined low level to the defined high level. 

tPHL Propagation dalay time, hlgh-to-low-level output 

The time between the specified reference points on the input and output voltage waveforms with the output changing 
from the defined high level to the defined low level. 

tpzH Enable time (of a three-state output) to high level 

The time interval between the specified reference points on the input and output voltage waveforms with the three- 
state outputs changing from a high-impedance (off) state to the defined high level. 

tpzL Enable time (of a three-state output) to low level 

The time interval between the specified reference points on the input and output voltage waveforms with the three- 
state outputs changing from a high-impedance (off) state to the defined low level. 
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tpHz Disable time (of a three-state output) from high level 

The time interval between the specified reference points on the input and output voltage waveforms with the three- 
state outputs changing from the defined high level to high-impedance (off) state. 

tpLZ Disable time (of a three-state output) from low level 

The time interval between the specified reference points on the input ano output voltage waveforms with the three- 
state outputs changing from the defined high level to high-impedance (off) state. 

t w Pulse width 

The time interval between specified reference points on the leading and trailing edges of the pulse waveform. 

t su Setup time 

The time interval between the application of a signal at a specified input terminal and a subsequent active transition 
at another specified input terminal. 

NOTES: 1 . The setup time is the actual time interval between two signal events and is determined by the system 
in which the digital circuit operates. A minimum value is specified that is the shortest interval for which 
correct operation of the digital circuit is guaranteed. 

2. The setup time may have a negative value In which case the minimum limit defines the longest interval 
(between the active transition and the application of the other signal) for which correct operation of the 
digital circuit is guaranteed. 

th Hold time 

The time interval during which a signal is retained at a specified input terminal after an active transition occurs at another 
specified input terminal. 

NOTES: 1 . The hold time is the actual time interval between two signal events and is determined by the system 
in which the digital circuit operates. A minimum value is specified that is the shortest interval for which 
correct operation of the digital circuit is guaranteed. 

2. The hold time may have a negative value in which case the minimum limit defines the longest interval (be- 
tween the release of the signal and the active transition) for which correct operation of the digital circuit 
is guaranteed. 

Crd Power dissipation capacitance 

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages): 

Pd = Cpd Vcc 2 f 
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TECHNICAL OVERVIEW 


INTRODUCTION 

The 54/74AHCT Advanced High-Speed CMOS and the 54/74 HCTLS High-Speed CMOS logic families were designed to 
offer the most desirable features of their CMOS and bipolar predecessors. They have the low. power dissipation, superior 
noise immunity, wide voltage and temperature ranges and the very low input currents of the other high-speed CMOS logic 
families, in addition to the high speed and drive capability of LS and ALS bipolar logic. 

The AHCT family is an equivalent of the bipolar ALS and can readily replace ALS in most existing applications to reduce power 
dissipation. In many applications, AHCT parts can also be used as replacements for FAST™ and S (Schottky). The HCTLS 
parts, on the other hand, meet and exceed all of industry-standard LS and HCT specifications, and can be used as replacements 
to these to lower the power dissipation and improve performance. The design tips section on page 53 gives specific details 
for direct replacement. Figure 1 shows how AHCT and HCTLS families rank with the other bipolar technologies in terms 
of speed and power dissipation. 
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FIGURE 1. Power dissipation vs gate dely characteristics for a two-input 

NAND gate (74XXX00) implemented in various bipolar and CMOS technologies 


Both families feature TTL input voltage levels which enable them to interface with all TTL, NMOS or CMOS outputs without 
any external components. All AHCT and HCTLS parts are fully characterized and specified over the 4.5 to 5.5V voltage 
range, and the industrial (-40 to 85°C) and military (-55 to 1 25°C) temperature ranges. This is a significant improvement 
over the older biploar logic families, where, for example LS would specify DC specs over 4.75V to 5.25V and AC specs 
only at 5V and room temperature. (ALS is specified over 4.5 to 5.5V and 0 to 70° C). A comparison of the key characteristics 
for an octal buffer illustrates these improvements clearly in Figure 2 . The DC characteristics common to all AHCT and HCTLS 
parts are listed in Figure 3. 


FAST is a trademark of Fairchild camera and Instrument. 
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TTL 

SAMSU 

74LS244 

74ALS244 

74F244 


Operating Voltage 

Range (Commercial) 

4.75V to 5.25V 

4.5V to 5.5V 

4.75V to 5.25V 

4.5V to 5.5V 

Operating Temperature 

Range (Commercial) 

0°C to 70°C 

0°C to 70°C 

0°C to 70°C 

— 40°C to +85°C 

Maximum Propagation 

Delay (Cl = 50 pF) 


10 ns 

(Over Operating 
Conditions) 

6.5 ns 

(Over Operating 
Conditions) 

1 8 ns 
(Vcc = 5V, 

T a = 25°C) 

Maximum Quiescent 

Current 





Typical 

Power 

Dissipation 

Static 



260 mW 

0.004 mW 

At 1 00 kHz 
(All inputs toggling) 





Output 

Drive 

Currents 

Ioh 

. 

-3 mA 
(Voh = 2.4V) 
-15 mA 
(Voh = 2.0V) 


-15 mA 
(V 0H 2.0V) 

— 6 mA 
(Voh = 3.84V) 

lOL 

12 mA 
(V 0 L = 0.4V) 

24 mA 
(V 0L = 0.5V) 

12 mA 
(V OL = 0.4V) 

24 mA 
(V 0L = 0.5V) 

64 mA 

(V 0L = 0.55V) 

12 mA 
(Vol = 0.4V) 

24 mA 
(Vol = 0.5V) 

Input 

Threshold 

Voltages 

V,L 

0.8V 

0.8V 

0.8V 

0.8V 

V,H 

2.0 V 

2.0V 

2.0V 

2.0 V 


ilL 

-0.2 mA 
(V, = 0.4V) 

-0.1 mA 
(V, = 0.4V) 

— 1.8 mA 
(V, = 0.5 V) 

-1.0 pA 

IlH 

20 pA 
(V, = 2.7V) 

20 p A 
(V, = 2.7V) 

20 pA 
(V, = 2.7V) 

1.0 pA 


oo 


FIGURE 2. Key performance characteristics for 


NG CMOS 

OTHER CMOS 


74HC244 

74HCT244 

4.5V to 5.5V 

2V to 6 V 

4.5V to 5.5V 

— 40°C to + 85°C 

— 40°C to +85°C 

— 40°C to +85°C 

10 ns 

(Over Operating 
Conditions) 

20 ns 
(Vcc = 5V, 

T a = 25°C) 

18 ns 
(V cc = 5V, 

T a = 25 °C) 

0.08 mA 

0.08 mA 

0.08 mA 

II 

0.004 mW . 

0.004 mW 

|l 


1.8 mW 

— 6 mA 
(V OH = 3.84V) 

-6 mA 

(Voh = 3.84V) 

-6 mA 

(V 0 H = 3.84V) 

12 mA 
(Vol = 0.4V) 

24 mA 
(Vol = 0.5 V) 

6 mA 

(Vol = 0.33V) 

6 mA 

(Vol = 0.33V) 

0.8V 

0.9V 

(V cc = 4.5V) 

0.8 V 

2.0 V 


2.0 V 

-1.0 pA 

-1.0 pA 

-1.0 pA 

1.0 pA 

1.0 pA 

1.0 pA 
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TECHNICAL OVERVIEW 


The Samsung CMOS logic families include a comprehensive set of buffers, registers, latches and transceivers that are of- 
fered in 8, 9 and 1 0-bit versions. A wide variety of gates, flip* flops, multiplexers, shift registers, encoder/decoders, schmitt 
triggers and multivibrators complete the family of 1 57 part types. Each function is available in both AHCT and HCTLS version. 


Characteristic 

Symbol 

Conditions 

T a = 25°C 

Commercial 

T a = — 40°C to + 85°C 

Military 

T a = — 55°C to +125°C 

Unit 

Typ 


Minimum 

High-Level 

Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Minimum 

Low-Level 

Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum 

High-Level 

Output Voltage 

VOH 

Vin=Vih or Vil 

CMOS loads 

Ioh =— 20jjA 


Vcc-0.1 

Vcc - 0.1 

Vcc - 0. 1 

V 

Standard Outputs 

Ioh=— 4 mA 

l 

3.98 

3.84 

3.7 

Bus-Driver Outputs 
Ioh = — 6 mA 

4.2 

3.98 

3.84 

3.7 

Minimum 

Low-Level 

Output Voltage 

V OL 

V|N=V| H or Vil 

CMOS loads 

Iol = 20 /uA 

0.1 

0.1 

0.1 

0.1 

V 

Standard Outputs 
loi=4 mA 
l 0 i=8 mA 

0.2 

0.3 

0.26 

0.39 

0.33 

0.5 

0.4 

Bus-Driver Outputs 
Iol=12 mA 

Iol=24 mA 

0.2 

0.3 

0.26 

0.39 

0.33 

0.5 

0.4 

V 

Maximum Input 
Leakage Current 

h 

Vcc - Max, Vifsj— Vcc or GND 


±0.1 

±1.0 

1.0 

pA 

Maximum 3-State 
Leakage Current 

•oz 

Vcc = Max, Enable =V ih or Vil 
Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum 

Quiescent 
' Supply Current 

Icc 

V C c = Max 
Vin=Vcc or 
GND 

All Outputs 
Open 

SSI Circuits 


2.0 

20.0 

40.0 

H A 

Dual and Quad 
Flip-Flops & Latches 


4.0 

40.0 

80.0 

MSI Circuits & 

Circuits with 
High-Current Outputs 


8.0 

80.0 

160.0 


FIGURE 3. DC characteristics of the 54/74AHCT and 54/74 HCTLS Families (Vcc = 5.0V ±10%) 
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PROCESS TECHNOLOGY 

The high performance of the AHCT and HCTLS is a result of a unique self-aligned metal-gate CMOS process technology 
that features 1 ,2^m effective gate lengths and double metallization. The following table compares the general characteristics 
of this process with other existing CMOS and bipolar technologies used for logic circuits: 



SAMSUNG CMOS 

INDUSTRY CMOS (HC & HCT) 

INDUSTRY ALS 

Number of Masking Steps 

8 

12-14 

13 

Number of Metal Layers 

2 

1 

2 

Minimum Feature Size (drawn) 

2 fjm 

3-4 /iim 

4 ^m 

Interconnections 

All Metal 

Poly & Metal 

All Metal 

Relative Die Size 

IX 

2.5-5X 

1 .5-2X 

Manufacturing Equipment 

Standard 

Standard 

Standard 


Samsung’s CMOS process was designed from the ground up to be a scaled two-layer metal CMOS process (see Figure 
4 for a cross section). The goal was to make the process as simple as possible, and be able to readily control gate length 
and gate dielectric thickness. The process uses 8 masking steps. Other semiconductor manufactures, in trying to go to 
two-layer metal short-channel processes have generally embellished pre-existing silicon-gate processes and have wound 
up with 1 2-1 4 masking steps. More masking steps, of course, make wafers more costly, but most importantly, reduce yield 
because of more chances for random defects. 



FIGURE 4. Samsung CMOS process cross section for an inverter stage 


The Samsung process, with the short 2 pirn channel lengths (1 .2 fjm effective), yields gate delays as fast as those of the 
bipolar LS and ALS processes, and the same short channel lengths allow high-current output drivers to occupy a modest 
silicon area. Generally, the AHCT and HCTLS logic chips are much smaller than their CMOS and bipolar equivalents (see Figure 
5). In achieving this small size, two-layer metal is as important as having short channels. For example, in the on-chip busing 
of ground and Vcc to the output drivers, very wide metal lines have to be used that take considerable area. In this case, 
if these lines are in Metal 2, no extra area is wasted since the circuitry can be placed underneath. 
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2.57X 

\ \ v a i y 

: 


L# . ^ 



MM74HC240 
National Semiconductor 


1.57X 



SN74ALS240 
Texas Instruments 


1.42X 



74F240 

Fairchild 



KS74AHCT240 

KS74HCTLS240 

Samsung 


FIGURE 5. Die size compai ison for a 74XXX244 from various technologies. 


INPUT CHARACTERISTICS 

The input stage of an AHCT or HCTLS circuit is illustrated in Figure 6. It consists of a diode protection network and a CMOS 
inverter stage that has very high input impedance. The ultra-low input current specified in the data sheets (1 fxA maximum) is 
due to the reverse leakage currents of the diodes and is not used for “driving” the CMOS transistors i.e. the inputs are 
voltage-driven. This makes AHCT and HCTLS inputs very easy to drive and results in a very high fan-in capability. 

TTL-compatible input threshold voltages of 0.8V Vil and 2.0V Vih are accomplished by properly sizing the p- and n-channel 
transistors of the CMOS inverter stage. The actual logic transition takes place mid-way between these values, at 1 .4V, and 
is very sharp compared to TTL logic due to the very high gain of the first inverter stage. This is illustrated in Figure 7 for 
a two-input NAND gate. Note that the input threshold for CMOS is much more stable with temperature than that for LS. 

While the AHCT and HCTLS parts are recommended as direct replacements for ALS and LS, one needs to pay attention 
to not leaving any inputs floating, i.e. unconnected. Since the inputs have very high impedance, they can easily pick up 
external noise which can result in random switching of the device and high power consumption. Therefore, all unused inputs 
must be terminated to either Vcc or ground. 
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Vcc 



FIGURE 6. The input circuit of AHCT and HCTLS parts. 
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FIGURE 7. Input-Output transfer characteristics for <a) AHCT/HCTLSOO, (b) LSOO. 
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OUTPUT CHARACTERISTICS 

A typical output stage of an AHCT or HCTLS part consists of a complementary pair of transistors and a diode protection 
network (see Figure 8). Unlike the bipolar outputs, the voltage swing is rail-to-rail, which is responsible for the improved 
noise margine of AHCT/HCTLS systems. The drive capability of these outputs is similar to the bipolar parts, i.e. 24mA or 
8mA Iol (at 0.5V Vol) for bus-driver and standard outputs, respectively. This means that AHCT and HCTLS parts can drive 
as many loads or as large bus capacitances as their ALS and LS counterparts. Figure 9 shows a comparison of the output 
drive capabilities of AHCT/HCTLS and LS/ALS outputs. Figure 10 illustrates the variations of Iol and Ioh with supply voltage 
and temperature for a standard output (’00) and a bus driver (’244). 


Vcc 



FIGURE 8. A typical output circuit of an AHCT or HCTLS part. 

The upper diode is parasitic and embedded in the p-channel transistor. 



OUTPUT VOLTAGE (V) 



FIGURE 9. Comparison of standard AHCT/HCTLS and standard LS output (a) Source, and (b) sink currents. 
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kx.(mA) 



Vol(V) 


loH(mA) 



(g) 


(h) 


FIGURE 10. Output current variations with supply voltage and temperature for standard [(a), (b), (e) (f)] and 

bus driver [(c), (d), (g), (h)] outputs. 




NOISE IMMUNITY & NOISE MARGINS 

The term “noise” in the context of digital circuits and systems means unwanted transient variations of voltages and currents 
at logic nodes. Typically noise is transferred to logic nodes or interconnecting lines by unwanted capacitive or inductive 
coupling, as illustrated in Figure 1 1 . 


Mutual inductance 



FIGURE 11 . Sources of noise in digital systems. 


Noise becomes a particularly critical issue in high-speed systems where fast voltage transitions accentuate these parasitic 
capacitances and inductances. Also, higher speeds allow the device to respond more quickly to noise transients. Therefore, 
special board layout and decoupling techniques have to be employed to confine noise to an “acceptable range”. Obviously, 
the wider this range, the easier it is to design a clean system. This range is dictated by the input and output characteristics 
of the ICs in the system, as illustrated in Figure 12, and is measured in terms of “noise margins”. 


sg SAMSUNG 

m Electronics 








TECHNICAL OVERVIEW 


Vcc 


OUTPUTS 


The output signals should be 
as close to the supply rails 
as possible. This allows 
more margin for noise to 
distort the output signal 
without violating the logic 
level requirements of the 
driven inputs. 


v 0H — 



GND 


INPUTS 



The voltage range for each 
logic level should be as wide 
as possible. This relaxes the 
requirements for the cleanliness" 
of incoming signals. 


FIGURE 12. Requirements for good noise immunity. 

Noise margins specify the maximum amplitude noise pulse that will not change the state of a driven stage, assuming the 
driving stage presents a worst-case logic level to the driven stage. Specifically, the high-level and the low-level noise margins 
(NMh and NMl) are defined as: 

NMh=Voh — V|H, 

NMl=V, l - Vol, 

where the voltage values are the guaranteed worst-case extremes for each case. Figure 13 shows the noise margins for 
several different interfaces. 


TTL to TTL AHCT to AHCT, 

or ACHT TO TTL, HC to HC 

Interface HC to AHCT AHCT to HC 



FIGURE 13. Noise margins for various interfaces. Noise margins for HCTLS are the same as those for AHCT. 

* When an AHCT output drives TTL loads the Voh level will be dependent on how many 
loads are driven. For example if an AHCT244 drives 60LS loads, the Voh will rise to 
0.4V 

* * For some, TTL parts, Voh is 2.4V, instead of 2.7V 
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It is immediately obvious that the TTL-to-TTL interfaces have the poorest noise immunity and those driven by CMOS have the 
best. This is due to the rail-to-rail voltage swings of CMOS outputs. 

Note the HC logic has almost symmetrical noise margins while AHCT (or HCTLS) has a very large noise margin for high 
level and a smaller low-level one. This is due to the fact that AHCT (or HCTLS) inputs are designed for direct interface with 
TTL and NMOS outputs as well as other CMOS. Notice, however, that the low-level noise margin (NMl) for AHCT is only 
0.1V less than that for HC, which means that it provides nearly as much immunity to ground noise. In addition, since AHCT 
drive capability is two to four times better than HC, it is less susceptible to noise currents coupled to its outputs. That is, 
lower stray voltages are induced for a given amount of current coupling than for HC. 

ESD PROTECTION 


Historically, MOS devices have always been considered to be more susceptible to damages due to electrostatic discharges 
(ESD), which can occur during handling and assembly procedures. However, the new protection circuitry, design, and special 
processing used for AHCT and HCTLS have improved the ESD immunity for these devices where it is now much better 
than that of bipolar logic. 

Figure 6 and 8 show the input and output ESD protection circuitry employed. All AHCT and HCTLS pins are protected to 
ESD levels typically greater than±2kV, the tests are conducted using the “human-body” model that is shown in Figure 14. 


10MQ 



1.5KQ 

MV 


To Device 
Linder Test 


FIGURE 14. Test circuit used to measure ESD damage in AHCT and HCTLS circuits. 


LATCHUP CHARACTERISTICS 

SCR iatchup is an undesirable parasitic phenomenon which is inherent in circuits fabricated using bulk CMOS technology. 
A parasitic four-layer (P-N-P-N) SCR structure that appears between Vcc and ground can be triggered when voltages greater 
than Vcc or less than ground are applied to inputs or outputs. When this happens, Vcc gets effectively shorted to ground, 
and the only way to get the device off the Iatchup mode is to shut off the power supply. If large currents are allowed to 
flow through the chip, it may be destroyed. Samsung CMOS logic parts have been designed and processed to virtually 
eliminate this possibility in real-life situations where voltages out of the supply range many appear at the input or output pins 
(overshoots, undershoots, power-up & power-down situations). 
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The parasitic SCR structure in a CMOS inverter cross section is illustrated in Figure 1 5, where vertical and lateral NPN and 
PNP transistors are formed back-to-back by the N and P diffusions. Ra and Rb are the P-well and the N-substrate power 
supply connections. Figure 16 is a schematic representation of this parasitic structure that looks like a cross-coupled tran- 
sistor model of an SCR (Figure 1 7). The exceptions are the Ra and Rb resistors and the fact that the real SCR is triggered 
at the gates, while the CMOS parasitic SCR is triggered at its emitters. This happens when either the Ea is raised above 
Vcc enough to turn on Qa, or Eb is lowered below ground enough to turn on Qb. When Ea is brought above Vcc, current 
is injected from the emitter of Qa and is swept to its collector. This current, in turn, will increase the voltage at the Qb gate 
and once it is above 0.7V, Qb will turn on and feed current from its collector back into Ra and into Qa- When 0.7V drop 
appears across Ra, Qa will turn on even more. 

If the two transistors have enough gain and enough current is provided by the supply to sustain the SCR, it will turn on 
and remain on even after Ea and Eb are returned to the rail voltages. Notice that low resistor values effectively reduce 
the gain of the transistors by stealing current away from their bases. Therefore, transistors should actually have much higher 
gains in order to have an overall SCR loop gain greater than one and enable SCR to trigger. 

Samsung CMOS logic parts are designed and processed to have very low Ra, Rb values and low gains for the parasitic 
transistors. In addition, large diodes exist between each signal pin and the supply rails to shunt out voltages above Vcc 
and below ground. In fact, traditionally, one refers to the current that flows through these diodes as the element that triggers 
latchup, i.e. we talk of “latchup trigger currents”, not voltages. 

Measured on a static basis, i.e. by applying DC voltages above Vcc and below ground, Samsung parts can withstand cur- 
rents typically well above 200mA-even under the worst-case conditions of 7V Vcc and +125°C operation. Figure 18 
illustrates the test set-up used for static latchup tests. 

A common occurence of voltages above Vcc and below ground in systems is overshoots and undershoots that are caused 
by signal line ringing and power supply transients. In this case, unlike the static operation, only short pulses cause forward- 
bias diode currents and hence possible latch-up. It turns out, fortunately, that the parasitic SCR has extremely slow response 
time to transients, i.e. very poor frequency characteristics. Figure 19 shows the increased peak currents required to latch 
an AHCT or HCTLS device up when the pulse width is decreased. For pulse widths in the range of several tens of nanoseconds, 
it is virtually impossible to latch the device up. 




T a =25°C 

FIGURE 18. Test setup for measuring DC latch-up 
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Pulse Width (ms) 

FIGURE 19. Pulsed latch-up characteristics 


POWER DISSIPATION 

Low power dissipation is by far the most important advantage of CMOS over any other technology. Particularly in the quies- 
cent state, the AHCT and HCTLS circuits consume up to seven orders of magnitude less power than the equivalent TTL 
functions. This makes them ideal for battery-operated or ultra-low power systems where the system may be put to “sleep” 
by shutting off the system clock. 

The dynamic power dissipation, however, depends on: 

1 . Cross-over currents of the internal CMOS transistors, 

2. Internal Iqad capacitances, 

3. External load capacitances, and 

4. Input voltage levels. 

All of the above add up every time there is a logic transition and dynamic power dissipation is the sum of these contributions 
averaged at a given operating frequency. A practical formula is developed to calculate the dynamic power dissipation (Pd) 
resulting from the first three items: (input voltage transitions are rail-to-rail) 

Pd=(Cl+Cpd) Vcc 2 f, 

where Cl is the load capacitance; Cpd is the “internal power dissipation capacitance”, Vcc is the supply voltage and f is 
the operating frequency. The Cpd value, as specified in each data sheet, sums up the contributions of the first two factors 
(crossover currents and internal load capacitances) as a capacitance value for purposes of this calculation. The equation 
indicates that the dynamic power dissipation is directly proportional to frequency. 

The contribution of the fourth factor listed above, the input voltage levels, can also be significant when AHCT or HCTLS 
inputs are driven by TTL outputs. Figure 20 shows the typical crossover currents generated at the input inverer stage as 
the input voltage swings from O to Vcc- This is because both the n-channel and the p-channel transistors turn on partially 
and provide a low-resistance current path between Vcc and ground when the input voltage is near the threshold voltage 
of the complementary pair. At 2.7V, which is the worst case Voh for TTL parts, the Ice can be as high as 0.5mA per input. 
This has to be taken into account when calculating the worst-case power dissipation of an AHCT or HCTLS part operating 
in a TTL environment. 
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Figure 21 shows the internal power dissipation for an AHCT244 (same for HCTLS244) and compares it with the dynamic 
power dissipation for LS, ALS and F244. It can be seen that the curves for the bipolar parts are essentially flat for frequencies 
up to 1 MHz where the quiescent currents mask out the dynamic effects. However, as the frequency goes up, the currents 
that charge the internal capacitances start adding to the quiescent currents and increase the overall power dissipation. The 
AHCT244 driven by worst-case TTL voltage levels (all inputs, 50% duty cycle) displays a similar trend but still dissipates 
an order of magnitude less power than the lowest-power TTL. When CMOS input voltage levels are used, however, the 
power dissipation is directly proportional to frequency as predicted by the above mentioned formula, and is less than 
those for the TTL parts, Although the power dissipation becomes comparable to ALS levels at around 1 0MHz, a crossover 
does not happen below 50MHz, which is already beyond the maximum clock frequencies of most systems. This behaviour 
is pretty much the same for all parts in the AHCT and HCTLS families. 

In calculating the power dissipation of a system, however, note that only a small percentage of the devices operate at the 
maximum clock frequency while others operate at a fraction of that. Therefore the average operating frequency tends to be 
much lower where CMOS has a clear advantage. 


lcc(mA) 



FIGURE 20. Typical crossover current of an AHCT 
or HCTLS input. 



Frequency (Hz) 

FIGURE 21. Typical dynamic power consumption 
(no-load) of the 74XXX240 octal buffer 
with all inputs toggling. 
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AC CHARACTERISTICS 

All AHCT and HCTLS parts are designed to meet or exceed the ALS and LS propagation delay specifications, respectively. 
Coupled with the equivalent drive capability, this makes them ideal replacements for the ALS and LS in existing designs. 
In addition the AC specifications for AHCT and HCTLS parts are improved to reflect more realistic design situations. First 
of all, unlike LS, the AHCT & HCTLS propagation delays are specified with a 50pF load for all part types and guaranteed 
over the entire voltage and temperature ranges (5V± 1 0%, -40°C to +85°C). Standard LS propagation delays are specified 
with a 1 5pF load and guaranteed only at room temperature and 5V Vcc- In addition, all bus drivers specify the propagation 
delays with a 1 50pF load capacitance to enable the designer to predict a worst-case maximum speed degradation due to 
capacitive loading. 

The effect of the supply voltage variations on propagation delay is illustrated in Figure 22 for a bus-driver (AHCT244). It 
can be seen that the parts are functional over a very wide range of voltages and that they slow down as Vcc goes down. 
However, propagation delays are specified and guaranteed only over the 4.5 to 5.5V range. 

Figure 23 shows the effect of temperature on the propagation delays for the same part. As for' all CMOS circuits, AHCT 
and HCTLS parts slow down as temperature goes up. Typically speeds derate linearly from 25°C at about 0.02 ns/°C. 
The propagation delay at any temperature (between -55°C and +125°C) can therefore be calculated using the following 
formula: 

tp D (T)=t PD (25°C)+k T (T-25°C) 
where: 

tpo (T)= Propagation delay at the desired T temperature, 
tpo (2 5 "C)= Propagation delay at 25 °C, 
kT=Temperature derating factor =0.0 2 ns/°C 

The effect of capacitive loading of the outputs on the propagation delay is illustrated in Figure 24: the higher the load capacitance, 
the slower the propagation delay gets. To determine the maximum limit for propagation delay at any value of capacitive loading 
up to 500pF, the following equation is used: 

tpo (C L )=t PD (50pF) + k c (C|_— 50pF) 
where: 

tpD (Cl) = Maximum propagation delay at the desired Cl, 

tpD (50pF)=Maximum propagation delay from device data sheet, 

kc= Maximum multiplicative factor (ns/pF): 

• 0.04 for standard outputs, and 

• 0.02 for bus-drivers. 
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FIGURE 23. Propagation delay versus ambient 
temperature for an AHCT244. 
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FIGURE 22. Propagation delay versus supply voltage 
for an AHCT244. 
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FIGURE 24. Propagation delay versus capacitive load for a (a) standard output (HCTLSOO), 
(b) bus-driver output (HCTLS374) 


INTERFACING 54/74AHCT AND 54/74HCTLS 
WITH OTHER LOGIC FAMILIES AND LOADS 

Speed and power, while paramount in the initial choice of a logic family, are not the only basis of decision. Another very 
important factor is the interface flexibility: the inherent capacity of a family to interface with other types of logic and to drive 
various loads. The Samsung CMOS logic families have this very attractive feature that they can easily be interfaced to all other 
kinds of digital logic with minimal or no external components. 

AHCT and HCTLS parts can be coupled directly with all other TTL, NMOS and CMOS parts if they operate from the same 
supply voltage. The list includes Standard TTL, Schottky(S), Low-Power Schottky(LS), Advanced Low-Power Schottky(ALS), 
Advanced Schottky (AS and FAST); all industry-standard CMOS logic families (HC, HCT, CD4000, 14000); all bipolar, NMOS 
and CMOS microprocessors, microcontrollers, peripherals and memory circuits (see figure 25). This is due to the TTL-compatible 
input voltage levels coupled with CMOS (rail-to-rail) output voltage swings. 

Interface with ECL logic, however, requires external components as shown in Figure 26. 

Methods of interfacing with standard CMOS logic families (4000 and 14000), when supply voltages are different, are il- 
lustrated in Figure 27 and 28. 



FIGURE 25. Interfacing with TTL, NMOS and other CMOS logic. No extra components are needed. 
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TECHNICAL OVERVIEW 



-5.2V 


(a) (b) 

FIGURE 26. (a) General ECL interface (b) Driving ECL from same power supply. 


V CC =5V 




(a) 


(b) 



(c) 


<d) 


FIGURE 27. Methods of interfacing standard CMOS (4000 and 14000 series) outputs with AHCT and HCTLS 

inputs when supply voltages are different. 

(a) Using logic down converters. 

(b) Using Open-drain CMOS 

(b) Using resistor divider (VohR2/(Ri+R2)<5V) 

(d) Using series resistor 
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TECHNICAL OVERVIEW 


V CC = 5V V CC = 9-15V 


! 
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AHCT 
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1 

Standard 
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i 

INPUTS 



i 



FIGURE 28. Interfacing AHCT and HCTLS outputs with standard CMOS (4000 and 14000) 
using an open-drain CMOS circuit. 


High Voltage and Industrial Control Interfaces 

Interfacing with high voltage industrial control circuitry where 4000 or 1 4000-type of CMOS logic is used has been describ- 
ed in Figure 27 and 28. In rugged industrial and automotive environments, more care may be required to prevent large tran- 
sients from harming AHCT and HCTLS logic. Figure 29 shows a typical connection that utilizes external diode clamps for 
input and output protection. The values of R, and R 2 depend on the output voltage of the driving circuit and C depends 
on the noise level and speed. The values of R 3 and R 4 depend on supply voltage and transistor type. 

Driving Relays 

The high-drive of AHCT and HCTLS outputs enable direct interface with relays, but additional isolation is recommended. 
Clamp diodes can be used to prevent spikes generated by the relay from harming the circuit. For higher current drive, an 
external transistor may be employed ( Figures 30 (a) and (b) ). Alternatively, multiple gates may be connected in parallel 
to increase the current sinking and sourcing capability. 

Driving LED’s 

Any AHCT or HCTLS output can be used to drive light-emitting diodes (LED’s) directly. Figure 31 shows two methods of 
doing this. The resistor performs the founction of current limiter. The luminous intensity of the LED depends on the amount 
of forward current. 



FIGURE 29. Interfacing between AHCT/HCTLS logic and high-voltage industrial and 
automotive circuitry in rugged environments. 
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TECHNICAL OVERVIEW 


Design Tips 

Although the AHCT and HCTLS families are functionally equivalent to the ALS and LS families, some conditions have to 
be satisfied in order to be abie to simply replace them in existing designs. The AHCT and HCTLS families essentially integrate 
TTL and CMOS characteristics into one family. Therefore, in general, the do’s and don’ts of both families apply to the AHCT 
and HCTLS. 

• Don’t leave any AHCT or HCTLS input floating. This is frequency overlooked problem with bipolar devices although 
it is discouraged by every bipolar manufacturer. CMOS inputs have extremely high input impedance and if left unterminated, 
can pick up noise that causes excursions through the threshold. The result is random switching of the device and high power 
consumption which can be excessive, especially if the inputs stay very close to the device threshold. Prolonged exposure 
to these conditions can damage the device. The thing to do is to simply tie the unused inputs to Vcc or ground (or they 
can be tied to nearest operational pin although this may cause more power consumption). 

• Don’t power up inputs before both Vcc and ground are connected, and don’t plug boards into or out of powered con- 
nectors unless input currents are limited to the absolute maximum ratings specified for the device, and are short-lived. Both 
conditions can forward bias the input and output ESD protection diodes, resulting in excessive diode currents (see Figure 
32). If these conditions cannot be avoided, one of the following methods should be used to prevent damage to the AHCT/HCTLS 
circuits: 

— Use connectors that apply power before signals. 

— Add series resistors at each input to limit currents to the absolute maximum ratings ( Figure 33a). 

— Add logic to board interfaces that forces all outputs to either ground or high-impedance state when they are connected 
to unpowered devices (Figure 33b). 

— Add logic to board inputs to prevent direct interface with unpowered HCTLS inputs ( Figure 33c). Circuits designed for 
this purpose are 74AHCT4049 (Hex Inverting Logic Level Down Converter) and 74AHCT4050 (Hex Logic Level Down 
Converter). These parts have a modified input protection structure that enables them to be used as logic level translators 
which convert high-level logic to low-level logic while operating from the low logic supply. In this case, since the low 
logic supply is zero (unpowered), the outputs of the 4049 and 4050 will always be zero regardless of the inputs. 



FIGURE 32. Direct interface to unpowered CMOS ICs presents a dangerous situation where high-level 
signals forward-bias input and output protection diodes and try to “power-up” the Vcc line. 
Excessive currents at such an interface can cause damage to the circuitry. 
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TECHNICAL OVERVIEW 




(a) 



(b) 


FIGURE 33. Methods of protection in power-down situations: (a) Use of series resistors to limit input currents 
to absolute maximum ratings, (b) Interface logic circuitry that forces all outputs to either ground or high- 
impedance state, (c) Interface circuitry at board inputs that acts as buffer between powered and unpowered 
devices; ideal components for this purpose are the 74AHCT4049 and 74AHCT 4050 Hex Logic Level Down 
Converters that lack the Vcc diode in their protection circuitry. 


• In bus-oriented systems, don’t allow the bus to stay in high-impedance state for extended periods of time if it is not 
terminated, because this will have the same effect as leaving inputs open. Two simple ways of terminating the bus are il- 
lustrated in Figure 34. Most microprocessor-based systems, however, do not keep the bus in 3-state for long periods, in 
which case, the bus capacitance can maintain valid logic levels. In these cases, pull-up or pull-down circuitry may not be 
necessary. 

•The edge-rates of the AHCT and HCTLS part are similar to the very high-speed TTL parts. Therefore, system grounding 
and supply-decoupling techniques normally employed in high-speed TTL designs should be duplicated in AHCT/HCTLS designs 
to ensure proper operation. A good rule of thumb to reduce the affects of PC board trace inductance is to place 0.01 to 
0. 1 /^F FtF-grade capacitors every two-to-five ICs (octal flip-flops and buffers may require more decoupling). This, of course, 
has to be accompanied by careful pc board layout to minimize these inductances. 

• The testing problems encountered in ALS, LS and FAST apply also to AHCT and HCTLS. Most of these problems 
result from the noise produced by the interactions of the device being tested and the test system. Typical test fixtures 
have lead inductances several times that of a PC board socket. This inductance, especially in the device ground path is 
the source of these problems. 

The outputs, for example, can cause transient currents in the 50 to 200 mA range within a couple of nanoseconds while 
changing state. These appear as changes in the voltage drop across the device ground lead. The test system’s input and 
output reference voltages are set with respect to tester ground and are not affected by these transients. Consequently 
the effective input voltages to the device will vary. If the ground pin goes up 1 volt, all the inputs effectively go down 1 
volt. This must be considered in selecting input and output voltage levels. In functional tests, for example, solid input logic 
levels should be applied, instead of 0.8 and 2.0 volts. 

Furthermore, if TTL test programs are to be used, one must be particularly careful not to apply voltages to inputs and outputs 
that are below ground or above Vcc in excess of the absolute maximum limits specified in the data sheets. 
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KS54AHCT f)f) 
KS74AHCT uu 


Quad 2-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline' packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain four independent 2-input NAND 
gates that perform the Boolean functions Y=A»B or 
Y = A + B 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54AHCT 

KS74AHCT 


00 


Quad 2-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > V c c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, P^t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT00 



Ci'D determines the no-load dynamic power dissipation: Pd=Cpd Vcc t 


t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT /If 
KS74AHCT u 1 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125 e C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 
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KS54AHCT /!■# 
KS74AHCT u 1 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occui 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 



Vin=Vih or V|L 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Output 
Leakage Current 

loz 

Vin=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

M A 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0mA 


2.0 

20.0 

40.0 

pA 



per input pin 





Additional Worst 


V| = 2.4V 





Case Supply 

Alee 

other Inputs: 

| 2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 

j 






Iout=0(^A 

1 





AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT01 


Characteristic 

Symbol 

ConditionsT 

Ta=25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 





Propagation Delay 

tpLH 

C L =50pF 

R L =1kS) 







tpHL 






Input Capacitance 

C|N 


mm 






Power Dissipation Capacitance* 

CpD 

(per gate) 

15 





m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT nn 
KS74AHCT U£m 


Quad 2-Input NOR Gates 


FEATURES 

• Function, pinout, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline'' packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-input NOR gates 
that perform the Boolean functions Y = A + B or Y = A»B. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 
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KS54AHCT fiO - ... ' . , 

KS74AHCT Quad 2 m lnput NOR Gstos 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0-5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 

Power Dissipation Per Package, Pal 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a - — 55°C to +125°C 

Unit 




SB 

Guaranteed Limits 






2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

0 ,* 

1 CO 
O 00 

o 

> 

Vcc -0.1 

3.7 

n 



Vin=Vih or Vil 





| 

Maximum Low-Level 

VOL 

l o =20 M A 

0 

o.i 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

D 



lo=8mA 


0.39 

0.5 


■ 

Maximum Input 
Current 


Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

01 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 

Iout=0^A 


2.0 

20.0 

40.0 

mA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0(xA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT02 


Characteristic 




KS74AHCT 

T, = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T, = -55°C to +125°C 
Vcc = 5.0V ± 10% 


ISM 

Min 

Max 

Min 

Max 

Propagation Delay 

tpLH 

C L =50pF 

7 


12 


14 

ns 

tpHL 

7 


12 


14 

Input Capacitance 

ClN 


5 





O 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 





0 


Ci'D determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 f, n . 
t For AC switching test circuits and timing waveforms see section 2 
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1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . • 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , ti Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 





































KS54AHCT f\0 Quad 2-Input NAND Gates 

KS74AHCT with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54AHCT no 
KS74AHCT uo 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) . . . ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

• DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 



V|N = V| H or V|L 






Maximum Low-Level 

V 0 L 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

HA 

Maximum Output 
Leakage Current 

•oz 

Vin=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 


2.0 

20.0 

40.0 

pA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Current 

Alec 

other Inputs: 
at Vcc or GND 


2.7 

2.9 

3.0 

mA 



louT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT03 


Characteristic 

m 



KS74AHCT 

T. = -40°C to +85°C 
V C c = 5.0V±f0% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 


C L =50pF 

R L =1kQ 

17 


25 


29 

ns 


10 


16 


19 

Input Capacitance 

C|N 


5 





m 



(per gate) 

15 



■ 


E9 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see rsection 2. 
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KS54AHCT f)A u _ # 

KS74AHCT ^ Hex Inverters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain six independent inverters. They per- 
form the Boolean function Y=A. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



sg SAMSUNG 




KS54AHCT QA 

KS74AHCT Hex Inverters 


Absolute Maximum Ratings* 


Supply Voltage Range V cc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg. . . -65°Cto+150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vqut . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

f a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

ViH 



2.0 

,2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V|N = V| H or Vil 
l 0 = — 20)uA 
!o=-4mA 

Vcc 

4.2 

Vcc -o.i 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o =20(iA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

HA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0mA 


2.0 

20.0 

40.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 



2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT04 





7, =25°C 
Vcc = 5.0V 

KS74AHCT 

T„ = — 40°C to +85°C 
V CC = 5.0V ±10% 

KS54AHCT 

T, = -55°C to + 125°C 
Vcc = 5.0 V ± 10% 







Propagation Delay 

tPLH 

C L =50pF 

7 






tpHL 

7 


11 n 



Input Capacitance 

C|N 


5 





S3 

Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 

| 




E3 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc’ fm- Icc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT f\C 
KS74AHCT UsJ 


Hex Inverters with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain six independent inverters with open- 
drain outputs. Using a suitable pull-up resistor, these out- 
puts may be connected to other open-drain outputs to im- 
plement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 


(2, 4, 6, 8, 10, 12) 

1 A 
1 Y 
2A 
2Y 
3A 
3Y 
GND 


1 

kJ 

14 

□ 

Vcc 

( 1 . 3 . 

2 

13 

□ 

6A 

A 

3 

12 

□ 

6Y 


4 

1 1 

□ 

5A 


5 

10 

□ 

5Y 


6 

9 

□ 

4A 


7 

8 

□ 

4Y 





FUNCTION TABLE 


(Each Inverter) 


Input 

Output 

A 

Y 

H 

L 

L 

H 


\ 
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KS54AHCT 

KS74AHCT 


Hex Inverters with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g • • . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vhm=Vih or Vii_ 
lo = 20^A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±.1.0 

±1.0 

"c i t 
> > 

Maximum Output 
Leakage Current 

loz 

Vin=V|h or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 

Iout=0/uA 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT05 


Characteristic 

Symbol 

Conditionst 

T a =25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

Tt = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

tpLH 

C L =50pF 
R L =1 k0 

17 


25 


29 





14 


33 

Input Capacitance 

ClN 







□ 

Power Dissipation Capacitance* 

CpD 

(per inverter) 

15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- cc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT f\Q 
KS74AHCT UO 


Quad 2-input AND Gates 


FEATURES DESCRIPTION 


• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



These devices contain four independent 2-input AND gates . 
They perform the Boolean functions Y = A»B or Y = A+B. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

8 

H 

H 

H 

L 

X 

L 

X 

L 

L 
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KS54AHCT (%Q 
KS74AHCT UU 


Quad 2-Input AND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -4Q°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
Io«- 20 m A 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

< 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
lo=20fM 
lo=4mA 
io=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
lout=0pA 


■ 

2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT08 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0 V ±10% 

KS54AHCT 

T a = — 55°C to + 1 25°C 
Vcc = 5.0 V ± 10% 


Typ 





Propagation Delay 

tpLH 

C|_=50pF 

8 


14 


17 

ns 

tpHL 

8 


14 


17 

Input Capacitance 

ClN 


5 





pF 

Power Dissipation Capacitance * 

Cpo 

(per gate) 

15 





pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT f)Q 
KS74AHCT 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


Quad 2-Input AND Gates 
with Open-Drain Outputs 


DESCRIPTION 

These devices contain four independent 2-input AND gates 
with open-drain outputs. Using a suitable pull-up resistor, 
these outputs may be connected to other open-drain out- 
puts to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode c lamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 


(3. 6. 8, 11) 




T-7 

1 A C 

1 

14 

ibC 

2 

13 

IV c 

3 

12 

2A C 

4 

1 1 

2B C 

6 

10 

2Y [I 

6 

9 

GND [I 

7 

8 


A U.4, 9. 12) J 

(2. 5. 10. 13)~j P — )k-[ 


4A 

4Y 

3B 

3A 

3Y 



FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 
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KS54AHCT HQ 
KS74AHCT 


Quad 2-Input AND Gates 
with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc + 0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

1 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 







Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

' i 

V 



V|N = V|H or VlL 






Maximum Low-Level 

VOL 

lo=20pA 

0 

0.1 

0.1 

0,1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


. 

±0.1 

±1.0 

±1.0 

pA 

Maximum Output 
Leakage Current 

loz 

Vin=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

-pA 

Maximum Quiescent 
Supply Current 

Icc 

V|n=Vcc or GND 

louT=0pA 


2.0 

20.0 

40.0 

pA 



per input pin 

' 





Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








!ouT=0pA 








AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT09 


Characteristic 

Symbol 

Conditionst 

T, =25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = -55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

' tpLH 

u. 

o-c; 

o 

lO T- 

ll it 

_i _i 

o tr 

18 


27 


31 


tpHL 

9 


15 


18 

Input Capacitance 

C|N 


5 






Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 





m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fi n . 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT -f/1 
KS74AHCT lu 


Triple 3-Input NAND Gates 


FEATURES 

• Function, pin-out, speed end drive compatibility with 
54/7 4 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain three independent 3-input NAND 
gates. They perform the Boolean functions Y = A»B»C or 
Y = A+B+C. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 



Vcc 

1C 
1 Y 
3C 
38 
3A 
3Y 



FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B ' 

c 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 
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KS54AHCT f/1 
KS74AHCT fV 


Triple 3-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5 V or Vo > V cc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : - 55 ° C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 

Vil 



0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20/iA 
| 0 = —4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0,1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Ice 

Vin— Vcc or GND 
Iout=0mA 


2.0 

20.0 

40.0 

mA 



per input pin 






Additional Worst 


Vi = 2.4V 






Case Supply 

Alec 

other Inputs. 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 








AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT10 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T, = — 55°C to + 1 25°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 





Propagation Delay 

@1 


9 


15 


— 

ns 

EH 

9 


15 


m 

Input Capacitance 

I 


5 





PF 




15 


- 



El 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT a 
KS74AHCT 11 


Triple 3-Input AND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

•ol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain three independent 3-input AND 
gates. They perform the Boolean functions Y=A»B»C or 
Y=A+B+C. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

c 

H 

H 

H 

H 

L 

-x 

X 

L 

X 

L 

X 

L 

X 

X 

L 

L 
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KS54AHCT 44 
KS74AHCT 11 


Triple 3-Input AND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V ( < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V cc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, fo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd r 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , t( Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 



KS74AHCT 

T a = — 40°C to + 85°C 

T a = 

KS54AHCT 
— 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20/^A 
l 0 =-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

< 

o 

CO o 

£> 1 
* o 

. 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vjl 







Maximum Low-Level 

Vol 

l o =20^A 

0 

0.1 

0.1 


0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 


0.4 

V 



lo=8mA 


0.39 

0.5 




Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
IOUT=0/iA 


2.0 

20.0 

40.0 

mA 



per input pin 







Additional Worst 


V|=2.4V 







Case Supply 

Alee 

other Inputs: 


2.7 

2.9 


3.0 

mA 

Current 


at Vcc or GND 









IOUT=0pA 








AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT1 1 


Characteristic 



T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

Ta= -55°C to +125°C 
V cc = 5.0 V ± 10% 


Typ 





Propagation Delay 

tpLH 

Ci_=50pF 

R L =1kfi 

9 


15 


18 


tpHL 

9 


15 


18 

Input Capacitance 

ClN 


5 





P<\ 

Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 





ea 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT A O Triple 3-Input NAND Gates 

KS74AHCT with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain three independent 3-input NAND 
gates with open-drain outputs. Theyperform the Boolean 
functions Y=A»B»C or Y=A+B+C. 

Using a suitable pull-up resistor, these outputs may be con- 
nected to other open-drain outputs to implement wired-AND 
functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 


iaC 

1 

-TZ7 

14 

□ Vcc 

A - 

B - 

ibC 

2 

13 

□ ic 

2A C 

3 

12 

□ iv 

c- 

2B C 

4 

1 1 

□ 3C 


2C Q 

5 

10 

□ 3B 


2Y C 

6 

9 

□ 3A 


GND C 

T 

S 

□ 3Y 



_n.3,9) 
(2 

(13, 


( 12 , 6 , 8 ) 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

c 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

X 

L 

H 
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KS54AHCT 

KS74AHCT 


Triple 3-Input NANO Gates 
with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > V c c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pa* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions rpay affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to.+125°-€ 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

,=25°C 







m 






■ 


2.0 

2.0 


Maximum Low-Level 
Input Voltage 

V|L 


■ 

m 

0.8 

0.8 

■ 




Vin=Vih or Vil 






Maximum Low-Level 

VoL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Output 
Leakage Current 

loz 

Vin=V| H or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 


2.0 

20.0 

40.0 

pA 

' 


per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








IOUT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT12 


Characteristic 



T. = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V + 10% 

KS54AHCT 

T a = — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

tpLH 

C L =50pF 

19 




31 

ns 

tpHL 

mom 




22 

Input Capacitance 

C|N 







PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

mm 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT HA 
KS74AHCT 


Hex Schmitt-Trigger Inverters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These Schmitt-trigger devices contain six independent in- 
verters. They perform the Boolean function Y=A. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, IMMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


,A C 

1 

TI7 

14 

IV L 

2 

13 

2A C 

3 

12 

2Y □ 

4 

1 1 

3A C 

5 

10 

3Y C 

6 

9 

GND Q 

7 

8 




1A 

2A — — — ^ — 2Y 

15) (6) 

3A - ' ■■-■ - I fT>0— 3Y 



FUNCTION TABLE 


(Each Inverter) 


Input 

Output 

A 

Y 

H 

L 

L 

H 
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KS54AHCT 

KS74AHCT 


Hex Schmitt-Trigger Inverters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pa* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 

Supply Voltage, Vcc . 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc =: 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

Ta= — 55°C to +125°C 

Unit 

EB3 

Guaranteed Limits 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
ta=-20nA 
lo— — 4mA 

vcc 

4.2 

Vcc —0.1 
3.98 

< 

o 

00 o 

1 

9 

Vcc —0.1 1 

3.7 


Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or V|L 
l o =20 M A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 


Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
louT=0pA 


2.0 

20.0 

40.0 


Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other inputs: 
at Vcc or GND 

Iout=0^A 

1 

2.7 

2.9 

3.0 



DC ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 

Test Conditions 

T a = 

25°C 

KS74AHCT 

T a = -40°C to + 85°C 

KS54AHCT 

T a = - 55°C to +125°C 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 


Positive-Going 

Vt+ 

V CC =4.5V 

m 

m 

1.2 

1.9 

1.2 

1.9 

V 

Threshold Voltage 

V C c = 5.5V 



1.4 


1.4 

2.1 


Negative-Going 

Vt- 

Vcc = 4-5V 

u 

IB 

0.5 


0.5 

mem 

v 

Threshold Voltage 

V CC =5.5 V 


IB 

0.6 


0.6 

m b* 


Hysteresis 

V h 

Vcc = 4-5V 

||| 

ID 

0.4 



MEM 

v 

(V t+ -Vt-) 

Vcc = 5.5V 



0.4 

1.5 
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KS54AHCT A A 
KS74AHCT 


Hex Schmitt-Trigger Inverters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT14 


Characteristic 

Symbol 

Conditionst 

T a = 25°C 
V CC = 5.0V 

KS74AHCT 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 




Typ 

Min 

Max 

Min 

Max 


Propagation Delay 

tPLH 

C L =50pF 

8 


14 


1 7 

ns 

tpHL 

8 


15 

• 

19 

Input Capacitance 

C|N 


5 





pF : 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 





pf: 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT O/J 
KS74AHCT 


Dual 4-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent 4-in put NAND 
gates. They perform the Boolean functions Y=A*B»C»D 
orY=A-t-B+C+D in positive logic. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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FUNCTION TABLE 


(Each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

D 

H 

H 

H 

H 
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L 

X 

H 

X 
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KS54AHCT 0/1 
KS74AHCT ^ 


Dual 4-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65° C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout • OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , t» Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +12S°C 

Unit 




EH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

' ._ 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l o =-20 M A 
lo= -4mA 

Vcc 

4.2 

Vcc — 0.1 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

■cc 

Vin=Vcc or GND 
Iout-O^A 


2.0 

20.0 

40.0 

fA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alec 

other Inputs. 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0p(A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT20' 


Characteristic 

Symbol 

Conditions^ 

T a =25°C 
V CC = 5.0V 

KS74AHCT 

T a = — 40°C to + 85°C 
V CC = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to + 1 25°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

Any input to Y 

tpLH 

Ci_=50pF 

7 


11 


13 

ns 

tpHL 

7 


11 


13 

Input Capacitance 

C|N 


5 


■ v 



PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 

KS74AHCT 


Dual 4-Input AND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent 4-input AND gates. 
Th ey perform t he Boolean functions V = A»B»C*D or 
Y=A+B+C + D in positive logic. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

D 

H 

H 

H 

H 

H 

L 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

X 

X 

X 

L 

L 
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KS54AHCT O-f 
KS74AHCT ^ 1 


Dual 4-Input AND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc : . . -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . ..-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 
Ceramic Package (J): -12mW/°C from 100°C to 125°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , ti Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

ViN = V iH or V| L 
I o =~20hA 
lo= -4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

lo=20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0mA 


2.0 

20.0 

40.0 

mA 



per input pin 

... 





Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT21 


Characteristic 

Symbol 

Conditions^ 

T a =25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to + 1 25°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

Any input to Y 

tpLH 

C L =50pF 

8 


14 


17- 

ns 

tpHL 

8 


14 


17 < 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT Op Dual 4-Input NAND Gates 

KS74AHCT with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent 4-input NAND 
gates. These gates perform the Boolean fucntions 
Y=A«B»C»D or Y = A+B+C + D in positive logic. The 
open-drain outputs require pull-up resistors to perform 
correctly. They may be connected to other open-drain 
outputs to implement active low wired-OR or active high 
wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 



( 1 . 9 ) 


( 2 , 10 ) 


( 4 , 12 ) 


( 5 , 13 ) 


I > 1> —I 


e! 


( 6 . 8 ) 


FUNCTION TABLE 


(Each Gate) 


INPUTS 

OUTPUT 

Y 

A B C D 

H H H H 

L 

L X X X 

H 

X L X X 

H 

X X L X 

H 

X X X L 

H 
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KS54AHCT Op Dual 4-Input NAND Gates 

KS74AHCT with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V ( > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N); - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

— 

Symbol 

— 

Test Conditions 

T s 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 



Vin=Vih or Vil 




■ 


Maximum Low-Level 

VOL 

I o = 20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Output 
Leakage Current 

loz 

Vin=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

loUT=0(iA 


2.0 

20.0 

40.0 

hA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 

_ 






AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT22 


Characteristic 

Symbol 

Conditionst 

T a — 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = -55°C to +125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

Any input to Y 

tpLH 

Ci_=50pF 

R L =1kfi 

19 


29 


34 


tpHL 

1 1 


18 


22 

Input Capacitance 

C|N 


5 





B 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

1 5 





m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 

KS74AHCT 


Triple 3-1 h put NOR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent 3-input NOR gates. 
They perform the Boolean functions Y = A+B+C or 
Y=A»B»C in positive logic. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

H 

X 

X 

L 

. X 

H 

X 

L 

X 

X 

H 

L 

L 

L 

L 

H 
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KS54AHCT nj 
KS74AHCT^ X 


Triple 3-input NOR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . ..-65°Cto-M50°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT. -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

Ta= — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vi H or V| L 
lo= — 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —o.i 

3.7 

V 



Vin=Vih or V| L 






Maximum Low-Level 

VoL 

l o = 20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

FA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0/iA 


2.0 

20.0 

40.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT27 


■ ' 

Characteristic 

Symbol 

Conditions' 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = -55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

Any input to Y 

tPLH 

C L =50pF 

8 


14 


17 

ns 

tPHL 

10 


16 


20 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 





PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 V 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT Of) 
KS74AHCT OU 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°Cto +85°C 
KS54AHCT: -55°Cto +f25°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


8-lnput Nand Gate 


DESCRIPTION 

The ’30 contains a single 8-input NAND gate. It performs 
the boolean functions (in positive logic): 

Y = A B-C_D-E F_G_H _ 

Y=A+B+C+ D+E+F+G+H 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



Inputs A Through H 

Output Y 

All Inputs H 

One or more inputs L 

L 

H 


SAMSUNG 

Electronics 







KS54AHCT Of) 
KS74AHCT 


8-Input Nand Gate 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7 V 

DC Input Diode Current, Iik 

(V t < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) . . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc =5 V± 10% Unless Otherwise Specified) 




Test Conditions 

T 

a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

■flHMI 



PH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

in 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

m 

Vin— Vih or Vil 
l o =-20)iA 
lo= —4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -o.i 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l 0 =20>iA 


0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin— Vcc or GND 

1 


±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
louT=0/iA 

■ 


20.0 

40.0 

mA 



per input pin 

■ 





Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


1 ■ 

2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 

i 1 






Iout=0^A 

■ 

■ 





AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT30 






KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
V CC = 5.0 V ± 10% 







Propagation Delay 



6 


11 


14 



6 




14 

Input Capacitance 

IBIS 


5 





m 

Power Dissipation Capacitance* 

Cpo 


15 





m 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fj n . 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OQ 
KS74AHCT 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°Cto +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


Quad 2-Input OR Gates 


DESCRIPTION 

These devices contain four independent 2-input OR gates . 
They perform the Boolean functions Y=A+B or Y=A»B. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damaged due 
to static discharge by internal diode clamps to V cc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Outputs 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 
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KS74AHCT 


Quad 2-Input OR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°Cfrom 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

Ta= — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 - 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l 0 = — 20/iA 
lo=~4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l 0 = 20/iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

V| N =Vcc or GND 

louT=0/iA 


2.0 

20.0 

40.0 

mA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0/iA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT32 


Characteristic 

Symbol 

Conditions^ 

Ta=25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

tpLH 

C L =50pF 

8 


14 


17 

ns 

tpHL 

9 


14 



Input Capacitance 

C|N 

' 

5 





PF 

Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpo Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT AO 
KS74AHCT ^ 


BCD-to Decimal Decoder 


FEATURES 


DESCRIPTION 


• Full decoding of Input Logic 

• All outputs are High for Invalid BCD Conditions 

• Also for application as 3-Line to 8-Line Decoders 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


OC 

1 

~TO 

16 

Id 

2 

15 

2C 

3 

14 

3 C 

4 

13 

4C 

5 

12 

5C 

6 

11 

6C 

7 

10 

gndQ 

8 

9 


D v cc 

Da 
□ b 
Dc 
D° 
D9 
Ds 
D 7 


FUNCTION TABLE 


No. 

Inputs 

Outputs 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

2 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

3 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

4 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

5 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

6 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

7 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

8 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

9 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

INVALID 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


The ’42 decoder accepts for active-high BCD inputs and 
provides 10 mutually exclusive active-low outputs, as 
shown by logic symbol or diagram. The active-low out- 
puts facilitate addressing other MSI units with active low 
input enables. 

The logic design of the ’42 ensures that all outputs are 
high when binary codes greater than nine are applied to 
the inputs. 

The most significant input, D, produces a useful inhibit func- 
tion when the ’42 is used as a 1 -of-8 decoder. The D in- 
put can also be used as the Data input in an 8-output 
demultiplexer application. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


O' ■ 

:0^ c 



CO‘ 
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KS54AHCT AO 
KS74AHCT ^ 


BCD-to Decimal Decoder 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 

DC ELECTRICAL CHARACTERISTICS 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


(Vcc=5V±10% Unless Otherwise Specified) 



AC ELECTRICAL CHARACTERISTICS (Input tr, tf«2 ns), AHCT42 



* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2f in- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHGT 

KS74AHCT 


Dual AND-OR-Invert Gates 
and Dual AND-OR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’51 performs the following Boolean functions: 

1 Y=(1A»1B»1C)+(1D«1E*1F) 

2Y = (2A*2B)+(2C»2D) 

The '58 performs: 

1Y=(1A*1B«1Cj+(1D*1E*1F) 

2Y=(2A«2B) + (2C*2D) 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAMS 




FUNCTION TABLES 


Inputs 

Output 1 Y 

1A 

IB 

1C 

ID 

IE 

IF 

’51 

’58 

H 

H 

H 

X 

X 

X 

L 

H 

X 

X 

X 

H 

H 

H 

L 

H 


Any other combination 


H 

L 


’58 



Inputs 

Output 2Y 

2A 2B 2C 2D 

’51 

’58 

H H X X 

L 

H 

X X H H 

L 

H 

Any other combination 

H 

L 
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KS54AHCT r-f/ro Dual AND-OR-Invert Gates 

KS74AHCT ^ ,,OT and Dua/ AND-OR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may. occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T„= — 40°C to +85°C 

KS54AHCT 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin— Vih or Vil 
l 0 = — 20 /jA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

< 

V 



Vin— Vih or Vil 






Maximum Low-Level 

Vql 

lo=2CVA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin = Vcc or GND 

. 

±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0^A 


2.0 

20.0 

40.0 

m a 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lour=0^A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT51 , AHCT58 


Characteristic 

Symbol 

Conditionst 

T a =25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0 V ±10% 

KS54AHCT 

T a = - 55°C to + 125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

tpLH 


9 


mm- 


18 

ns 

tpHL 

9 


mrm 


18 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpd 


15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f; n . 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT JO 
KS74AHCT r U 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 



sg SAMSUNG 


ual J-K Negative-Edge-Triggered 
lip-Flops with Clear 


DESCRIPTION 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at CLR input resets the out- 
puts regardless of the levels of the other inputs. When CLR 
is inactive (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on 
the negative-going edge of the clock pulse. Clock trigger- 
ing occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

Qo 

Qo 

, H 

i 

H 

L 

H 

L 

H 

1 

L 

H 

L 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo | 



c 







KS54AHCT 70 Dual J-K Negative-Edge-Triggered 

KS74AHCT * ^ Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125 P C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHCT JO 
KS74AHCT ' a 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT73 


Characteristic 

Symbol 

Conditions* 

T a = 25°C 
V C c = 5.0V 

KS74AHCT 

T a = -40®C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to +125°C 
Vcc ~ 5.0V ± 10% 


Typ 

Min 

Max 



Maximum Clock Frequency 

fmax 

C L =50pF 

45 

30 


25 



Propagation Delay, 

CLK to Q or Q 

tpLH 

10 


17 


20 

tpHL 

10 


17 


20 

Propagation Delay, 

CLR to Q or Q 

tpLH 

10 


17 



tpHL 

10 


17 



Setup Time 
before CLKI 

J or K 

tsu 


8 

13 


15 



CLR Inactive 

8 

13 




Hold Time, J or K after CLKi 

th 


-3 

0 





Pulse Width 

CLK High or Low 

t w 


8 

13 


15 



CLR Low 

8 

13 


15 


Input Capacitance 

ClN 


5 





E3 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

40 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 7 A Dual D-Type Positive-Edge-Triggered 

KS74AHCT / ^ Flip-Flops with Preset and Clear 

l M . . . , . ... i. .j». „ — a .— ■ „ i 1.1.111 — — " 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain two independent positive-edge- 
triggered D-type flip-flops. Each flip-flop has its own data, 
clock, preset and clear inputs and complementary Q and 
Q outputs. The preset and clear inputs are active-low and 
operate independently of the clock. Data at the D input is 
transferred to the Q outputs on the positive transition of 
the clock, provided setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


Inputs 

Outputs 

PRE 

CLR 

CLK 

D 

Q 

Q 

L 

H 

X 

X 

H 

L 

H 

L 

X 

X 

L 

H 

L 

L 

X 

X 

H* 

H* 

H 

H 

t 

H 

H 

L 

H 

H 

t 

L 

L 

H 

H 

H 

L 

X 

No Change 

H 

H 

H 

X 

No Change 

H 

H 

\ 

X 

No Change 


* Both outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 



LOGIC DIAGRAM 
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KS54AHCT "7 A Dual D-Type Positive-Edge-Triggered 

KS74AHCT ' ^ Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT. -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHCT 74 Dual D-Type Positive-Edge-Triggered 

KS74AHCT ' ^ Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT74 


Characteristic 

Symbol 

Conditions 1 

T. = 25°C 
Vcc = 5.0V 

KS74AHCT 

T.= -40°C to +85°C 
Vcc = 5.0 V ±10% 

KSS4AHCT 

T a = - 55°C to + 125°C 
V CC = 5.0 V ± 10% 



Min 

Max 


Max 

Maximum Clock Frequency 

fmax 

Ci_=50pF 

55 

34 


30 



Propagation Delay, 

CLK to Q or Q 

tPLH 

13 


18 


19 

B 

tpHL 

13 


18 


19 

Propagation Delay, 

PRE or CLR to Q or Q 

tPLH 

9 


17 


18 

m 

tpHL 

9 


17 


18 

Setup Time 
before CLKt 

Data 

tsu 


7 

12 


15 


B 

PRE or CLR Inactive 

5 

8 


10 


Hold Time, Data after CLKt 

th 


0 

0 


0 


im 

Pulse Width 

CLK High or Low 

tw 


9 

14 


17 



PRE or CLR Low 

9 

15 


17 


Input Capacitance 

C|N 


5 





E9 

Power Dissipation Capacitance* 

Cpo 


40 





133 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 7/J/77 

KS74AHCT " * 4-Bit Bistable Latches 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol —8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ’75 and ’77 consist of 4 high-speed D-type latches 
that can be used as temporary storage for binary informa- 
tion between processing units. The ’75 features com- 
plementary Q and 5 output while the '77 features single 
nail output. These devices are ideal for high component 
density application. 

The latches are transparent: when the enable (E) is high, 
the Q output will follow the data input. When the enable 
goes low, the output latches at the level that was set up 
at the D-input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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4-Bit Bistable Latches 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l| K 

(Vi < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ± 1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT. -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = -40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

BE 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V| N =Vih or Vii_ 
I o =-20hA 
lo= -4mA 

Vcc 

4.2 

V cc -0.1 
3.98 

< 

o 

0J o 
bo | 
o 

Vcc —o.i 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

V|n = Vih or Vil 
l o =20^A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

H A 

Additional Worst 
Case Supply 

Current 

Alec 

per input in 

V, = 2.4V 
other Inputs: 
at Vcc or GND 
lout =0/^ A 


2.7 

2.9 

3.0 

mA 
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KS74AHCT . 4-Bit Bistable Latches 


AC ELECTRICAL CHARACTERISTICS (Input t r , t,<2 ns), AHCT75 


Characteristic 



T, = 25°C 
V cc = 5.0V 

KS74AHCT 

T»= -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = -55 8 C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

E to Q or Q 

tPLH 


10 


16 


20 


tPHL 

10 


16 


20 

Propagation Delay 

D to Q or (5 

tPLH 


10.5 


15 


18 

B 

tPHL 

9 


15 


18 

Data Set up Time D to Enable 

tsu 


6 

10 


12 


IS 

Data Hold Time Enable to D 

th 


10 


0 

10 



Input Capacitance 

C|N 


5 





ra 

Power disipation Capacitance* 

Cpd 







o 


* Cpd determines the no-load dynamic power dissipation: Pd ^ Cpd Vcc 2 V 
t For AC switching test circuits and timing waveforms see section 2 . 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT77 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V cc = 5.0 V 

KS74AHCT 

T a = — 40°C to + 85*0 
Vcc = 5.0 V ±10% 

KS54AHCT 

T a = -55°C to + 125°C 
V CC = 5.0 V ± 10% 







Propagation Delay 

E toQ 

tPLH 

C L =50pF 

8 


14 


17 


tPHL 

8 




17 

Propagation Delay 

D toQ 

tPLH 

C L =50pF 

8 




15 

B 

tPHL 

8 


13 


15 

Data Set up Time JMcr Enable 

tsu 


6 

10 


12 



Data Hold Time Enable to D 

th 


0 

0 

5 

0 

6 

n 

Input Capacitance 

ClN 


5 





E3 

Power disipation Capacitance* 

Cpd 







EH 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 <in- 
t For AC switching test circuits and timing waveforms see section 2. 
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Dual J-K Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip- 
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


1 CLK £ 

1 

— 

16 

1PRE C 

2 

15 

1CLR C 

3 

14 


4 

13 

v cc Q 

5 

12 

2CLK C 

6 

11 

2PRE Q 

7 

10 

2CLR £ 

8 

9 


IQ 

IQ 


2K 

2Q 


LOGIC DIAGRAM 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

H 

i 

H 

L 

H 

L 

H 

H 

l 

L 

H 

L 

H 

H 

H 


H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as preset and clear are low, 
but the output states are unpredictable if preset and clear go high 
simultaneously. 
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Dual J-K Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ... ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vi H or Vil 
l o =-20 M A 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

v cc -o.i 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VoL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 
Iout=0^A 


4.0 

40.0 

80.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0jiA 
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Dual J-K Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT76 


Characteristic 

Symbol 

Conditions^ 


KS74AHCT 

T a = -40°C to +85°C 
V C c = 5.0V±10% 

KS54AHCT 

T a = - 55°C to +125°C 
V cc = 5.0V ± 10% 

Unit 






Maximum Clock Frequency 

fmax 

C L =50pF 

45 

30 


25 


HOE 

Propagation Delay, 

CLK to Q or <3 

tpLH 

10 


17 


20 


tpHL 

10 


17 


20 

Propagation Delay, 

PRE or CLR to Q or Q 

tpLH 

10 


17 


20 


tpHL 

10 


17 


20 

Setup Time 
before CLKl 

J or K 

tsu 


10 

17 


20 



PRE or CLR Inactive 

10 

17 


20 


Hold Time, Data after CLK4 

th 


-3 

0 


O 


ns 

Pulse Width 

CLK High or Low 

tw 


8 

13 


: 


ns 

PRE or CLR Low 

8 

13 


15 


Input Capacitance 

C|N 


5 





m 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

40 





ea 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 

• Function, pin-out, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



LOGIC DIAGRAM 


CLR 
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Dual J-K Flip-Flops with Preset, 


Common Clear 8i Common Clock 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K and preset inputs and com- 
plementary outputs. The clear and clock inputs are com- 
mon to both flip-flops. The J-K inputs are enabled when 
the clock goes high. The input data are transferred to the 
outputs on the negative-going edge of the clock pulse, pro- 
vided the setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

H 

i 

H 

L 

H 

L 

H 

H 

1 

L 

H 

L 

H 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as preset and clear are low, 
but the output states are unpredictable if preset and clear go high 
simultaneously. 
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KS54AHCT 70 Dual J-K Flip-Flops with Preset, 

KS74AHCT ' ° Common Clear & Common Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc> -0.5V to +7V 

DC Input Diode Current, li« 

(V, < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

BB 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20/iA 
l 0 = -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or V||_ 
I o =20mA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc ° r GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 
Iout=0hA 


4.0 

40.0 

80.0 

fa 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0mA 


2.7 

2.9 

3.0 

mA 
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KS54AHCT 7/? Dual J ~ K Flip-Flops with Preset , 

KS74AHCT * ° Common Clear & Common Clock 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT78 


Characteristic 

Symbol 

Conditions 1 

T„ = 25°C 
V CC = 5.0V 

KS74AHCT 

T a = -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to +125°C 
V CC = 5.0 V ± 10% 







Maximum Clock Frequency 

fmax 

C L =50pF 

45 

30 


25 



Propagation Delay, 

CLK to Q or Q 

tpLH 

10 




20 


tpHL 

10 




20 

Propagation Delay, 

PRE or CLR to Q or Q 

tPLH 





20 


tpHL 



17 


20 

Setup Time 
before CLKl 

J or K 

tsu 



17 


20 



PRE or CLR Inactive 


17 


20 


Hold Time, J or K after CLKI 

th 



0 


0 



Pulse Width 

CLK High or Low 

tw 



13 


15 



PRE or CLR Low 


13 


15 


Input Capacitance 

C|N 


5 






Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 





ea 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fj n . 
t For AC switching test circuits and timing waveforms see section 2. 
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Quad 2-Input Exclusive-OR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol -8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain four independent 2 input Exclusive- 
OR gates. They perform the Boolean functions Y=A®B or 
Y=AB+AB. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to ■ 
static discharge by internal diode clamps to Vcc and- 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A B 

L L 

L 

L H 

H 

H L 

H 

H H 

L, 

L 
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Quad 2-Input Exclusive-OR Gates 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd* 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 


Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS74AHCT ^ Quad 2-Input Exclusive-OR Gates 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT86 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a — — 55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 





Propagation Delay, 

A or B to Y (Other Input Low) 

tpLH 

C L =50pF 

10 


16 


19 

ns 

tpHL 

10 


16 


19 

Propagation Delay, 

A or B to Y (Other Input High) 

tpLH 

10 


16 


20 

ns 

tPHL 

10 


16 


20 

Input Capacitance 

ClN 


5 



■ 


PF 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

15 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fj n . 
t For AC switching test circuits and timing waveforms see section 2. 
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Decade , Divide by 12, and 
Binary Counters 


FEATURES 

• Various counting mode. 

• Function, Pin-out, speed and drive compatibility with 
54/74 ALS logic family. 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Input and output interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to + 125°C 

• Package options include plastic “small outline" 
packages, standard plastic and ceramic 300-mil DIPs 


DESCRIPTION 

These devices contain four master-slave flip-flops and ad- 
dition gating to provide a divide by a counter and a three- 
stage binary counter for which the count cycle length is 
divide by five for the AHCT90, divide by six for the 
AHCT92, and divide by eight for the AHCT93, All of these 
counters have a gated zero reset and the AHCT90 also 
has gated set-to-nine inputs for use in BCD nine’s com- 
plement applications. 

To use their maximum count length (decade, divide-by- 
twelve, or four bit binary), the CKB input is connected to 
the Qa output. The input count pulses are applied to CKA 
and the outputs are as described in the appropriate truth 
table. A symmetrical divide-by-the count can be obtained 
from the AHCT90 counters by connecting the Qd output 
to the CKA input and applying the input count to the CKB 
input which gives a divide-by-ten square wave at output 
Qa. 


PIN CONFIGURATION 


’90 


’92 


CKB [' 

1 

14 

J CKA 

CKB £ 

1 

14 

MR1 £ 

2 

13 

3 NC 

NC C 

2 

13 

MR2 Q 

3 

12 

i]o; 

NC C 

3 

12 

NC [[ 

4 

1 1 

H Qd 

NC [~ 

4 

1 1 

V c c 

5 

10 

]gnd 

Vcc C 

5 

10 

MSI C 

6 

9 

Hob 

MR1 Q 

6 

9 

MS2Q 

7 

8 

H'Qc 

MR2 Q 

7 

8 


D Q ° 
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KSMAHCT 90/92/93 


Decade, Divide by 12, and 
Binary Counters 


FUNCTION TABLE 


’90 

BCD COUNT SEQUENCE 
(See Note A) 


Count 

Output 

Qd 

Qc 

Ob 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 


L 

H 

H 

H 


H 

L 

L 

L 


H 

L 

L 

H 


’90 

BI-QUINARY (5-2) 
(See Note B) 


Count 

Output 

Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


’92 

COUNT SEQUENCE 
(See Note C) 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

H 

L 

L 

L 

7 

H 

L 

L 

H 

8 

H 

L 

H 

L 

9 

H 

L 

H 

H 

10 

H 

H 

L 

L 


H 

H 

L 

H 


’93 

COUNT SEQUENCE 
(See Note C) 


’92, ’93 

RESET/COUNT TRUTH TABLE 


Note A: Output Qa is connected to input CKB for BCD count. 
Note B: Output Qd is connected to input CKA for bi-quinary 
count. 

Note C: Output Qa is connected to input CKB. 

Note D: H = High Level, L=Low Level, X=Don't Care. 


Reset Inputs 

Output 

MR1 MR2 

0 

o 

0 

o 

0 

00 

0 

> 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

1 1 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


’90 

RESET/COUNT TRUTH TABLE 


Reset Inputs 

Output 

MR1 

MR2 

MSI 

MS2 

Qd 

Qc 

Qb 

Qa 

H 

H 

L 

X 

L 

L 

L 

L 

H 

H 

X 

L 

L 

L 

L 

L 

X 

X 

H 

H 

H 

L 

L 

H 

X 

L 

X 

L 


COUNT 


L 

X 

L 

X 


COUNT 


L 

X 

X 

L 


COUNT 


X 

L 

L 

X 


COUNT 
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EUXSl 90192/93 


Decade, Divide by 12, and 
Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) . ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 
Ceramic Package (J): -12mW/°Cfrom 100°Cto 125°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


* Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 



DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

, = 25°C 

KS74AHCT 

T.= — 40°C to +85°C 

KS54AHCT 

T.= -55°C to +125°C 





BE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l o =-20 M A 
l 0 = -4mA 

GO 


? * 

1 oo 

o CO 
o 
> 

Vcc —0.1 

3.7 

B 



Vin-Vih or V|L 






Maximum Low-Level 

VOL 

lo=20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 

■ 


±1.0 

±1.0 

g 

Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 
Iout=0(jA 


8.0 

80.0 

160.0 




per input in 





■ 

Additional Worst 


V, = 2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 

■ 







•out = A 
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KS54AHCT QQ 

KS74AHCT Decade Counter 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT90 


Characteristic 

Symbol 

Conditions^ 

Ta = 25°C 
V CC = 5.0 V 

KS74AHCT 

T a = — 40°C to +85®C 
V CC = 5.0V±10% 

KS54AHCT 

Ta= -55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum clock 

Frequency 




50 

40 


35 


MHz 



20 


18 


Maximum Propagation 

Delay, CKA to Qa 

tpLH 

C L =50pF 

8 




17 

ns 

tpHL 

8 




17 

Maximum Propagation 

Delay CKA to Qo 

tpLH 



42 


50 

ns 

tpHL 

21 


42 


50 

Maximum Propagation 

Delay CKB to Qb 

tpLH 

8 


14 


17 

ns 

tPHL 

9 


15 


18 

Maximum Propagation 

Delay CKB to Qc 

tPLH 

14 


28 


33 

ns 

tPHL 

14 


28 


33 

Maximum Propagation 

Delay CKB to Qo 

tpLH 



28 


33 

ns 

tpHL 

1 


28 


33 

Maximum Propagation 

Delay MS to Qa, Qd 

tpLH 

□ 




30 

ns 

Maximum Propagation 

Delay MS to Qb, Qc 

tpHL 

IB 


35 


42 

ns 

Maximum Propagation 

Delay MR to any Q 

tpHL 





42 

ns 

Pulse Width 

CKA 

tw 


10 

15 


20 


ns 

CKB 


30 


40 


MS 


15 


20 


MR 

10 

15 


20 


Recovery Time 

MR to CKA, CKB 

tree 


17 

24 


29 


ns 

Maximum Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance 

CpD 







PF 


* Cpd determines the no-load dynamic dissipation: Pd=Cpd Vcc 2 f + lcc Vcc 
t For AC Switching test circuits and timing waveforms see sections 
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KS54AHCT QO 

KS74AHCT Divide-by-Twelve Counter 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <2 ns), AHCT92 


Characteristic 

Symbol 

Conditions? 

T a = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
V C c = 5.0V ±10% 

KS54AHCT 

T a = -55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum clock 

Frequency 

CKA to Q a 

fmax 


50 

40 


35 


MHz 

CKB to Q b 

25 

20 


18 


Maximum Propagation 

Delay, CKA to Qa 

tpLH 

C L = 50pF 

8 


13 


15 

ns 


8 


14 


17 

Maximum Propagation 

Delay CKA to Qd 


21* 


42 


48 

ns 


21 


42 


48 

Maximum Propagation 

Delay CKB to Qb 


8 


14 


16 

ns 


10 


15 


17 

Maximum Propagation 

Delay CKB to Qc 


10 


14 


16 

ns 


11 


16 


21 

Maximum Propagation 

Delay CKB to Qd 


14 


28 


33 

ns 


14 


20 


24 



18 


35 


42 

ns 

Pulse Width 

CKA 


10 __^ 

- 15 -1 


20 


ns 

CKB 

20 

30 


40 


MR 

10 

_ 15 _J 


20 


Recovery Time 

MR to CKA, CKB 



17 J 

24 


>~ 29 


ns 

Maximum Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance 

CpD 







PF 


*Cpd determines the no-load dynamic dissipation: Pd=Cpd Vcc z f+lcc Vcc 
t For AC Switching test circuits and timing waveforms see sections 
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4-Bit Binary Counter Divide 
by Two and Eight 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT93 


Characteristic 

Symbol 

Conditions t 

T a =25°C 
V cc = 5.0V 

KS74AHCT 

T*= — 40°C to +8S°C 
V CC = 5.0V±10% 

KS54AHCT 

T A = -55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum clock 

Frequency 

CKA to Qa 




40 


35 


MHz 

CKB to Q b 




18 


Maximum Propagation 

Delay, CKA to Qa 

tpLH 

C L =50pF 

8 


13 


15 

Hi 

tPHL 

8 


14 


17 

Maximum Propagation 

Delay CKA to Qd 

tPLH 

30 


56 


70 

9 

tPHL 

30 


56 


70 

Maximum Propagation 

Delay CKB to Qb 

tpLH 

8 


14 


17 

ns 

tPHL 

9 


15 


18 

Maximum Propagation 

Delay CKB: to Qc 

tPLH 

16 


29 


34 


tPHL 

17 

' 

29 


34 

Maximum Propagation 

Delay CKB to Qd 

tPLH 

24 


42 


50 

ns 

tPHL 

24 


42 


50 

Maximum Propagation 

Delay MR to any Q 

tPHL 



35 



,ns 

Pulse Width 

CKA 

tw 

10 

15 


20 



CKB 

20 

30 


40 


MR 

10 

15 


20 


Recovery Time 

MR to CKA, CKB 

tree 


17 

24 


29 


ns 

Maximum Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance 

CpD 








PF 


* Cpo determines the no-load dynamic dissipation: Pd=Cpd Vcc 2 f+lcc Vcc 
t For AC Switching test circuits and timing waveforms see sections 


KS54AHCT 

KS74AHCT 
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KS54AHCT IflT 
KS74AHCT lu/ 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at the CLR input resets the 
outputs regardless of the levels of the other inputs. When 
CLR is inactive (high), data at the J and K inputs meeting 
the setup time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse. Clock trig- 
gering occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 


u C 

, ^ .4 


Inputs 

Outputs 

1QC 

2 

13 

□ 1CLR 

CLR 

CLK 

J 

K 

Q 

Q 

IQ C 

3 

12 

□ 1CLK 

L 

X 

X 

X 

L 

H 

IK C 

4 

1 1 

□ 2K 

z; 

H 

i 

L 

L 

Q 0 

Qo 

2Q £ 

5 

10 

J 2CLR 

H 

i 

H 

L 

H 

L 

2Q □ 

6 

9 

□ 2CLK 

H 

\ 

L 

H 

L 

H 

GND. Q 

7 

8 

3 2J 

H 

1 

H 

H 

TOGGLE 





H 

H 

X 

X 

Qo 

Qo 


LOGIC DIAGRAM 
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KS54AHCT 4/17 Dual J-K Negative-Edge-Triggered 

KS74AHCT Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, I|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd 1 ' 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

■ 


KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 







Minimum High-Level 
Input Voltage 

V, H 



2.0 

. 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

V| N — V| H or V|i_ 
lo= — 20/iA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0jxA 


4.0 

40.0 

80.0 

M A 



per input pin 






Additional Worst 

. 

V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

.3.0 

mA 

Current 


at Vcc or GND 








lour =0^ A 
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KS54AHCT 1/17 Dual J-K Negative-Edge-Triggered 

KS74AHCT Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT107 


Characteristic 

Symbol 

. 

Conditions’ 

T a = 2S°C 
V CC = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
V CC = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

C L =50pF 

45 

30 


25 


MHz 

Propagation Delay, 

CLK to Q or Q 

tpLH 

10 


17 


20 

ns 

tpHL 

10 


17 


20 

Propagation Delay, 

CLR to Q or Q 

tpLH 

10 


17 


20 

ns 

tpHL 

10 


17 


20 

Setup Time 
before CLK! 

J or K 

tsu 


10 

17 


20 


ns 

CLR Inactive 

10 

17 


20 


Hold Time, J or K after CLK! 

th 


-3 

0 


0 


ns 

Pulse Width 

CLK High or Low 

tw 


8 

13 


15 


ns 

CLR Low 

8 

13 


15 


Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

40 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f in . 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT ff)Q Dual J-K Positive Edge-Triggered 

KS74AHCT Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 
loi = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain two positive-edge-triggered J-K flip- 
flops with independent preset and clear inputs and com- 
plementary Q and Q outputs. The present and clear inputs 
are active-low and operate independently of the clock Data 
at the J and K inputs are transferred to the ouptuts on the 
positive transition of the clock provided setup requirements 
have been met. These versatile flip-flops can perform as 
toggel flip-flops by grounding K and tying J high. They 
can also perform as D-type flops if J and K are tied together. 

These devices provide speeds and drive capability 
equivalent to their ALST i counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


1CLR Q 

1 

TI7 

16 

I] v cc 

H[ 

2 

15 

3 2 CLR 

IK C 

3 

14 

U2J 

1CLK □ 

4 

13 

□ 2K 

iPRl □ 

5 

12 

□ 2CLK 

IQ C 

6 

11 

] 2PRE 

IQ [= 

7 

10 

] 2Q 

GNO □ 

8 

9 

□ 2Q 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 


LOGIC DIAGRAM 







KS54AHCT if)Q 
KS74AHCT ' UZI 


Dual J-K Positive Edge-Triggered 
Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) '. . ±35 mA 

Continuous Current Through 

Vcc or GND pins ± 1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r> tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHQ ! ^4 f)Q Dual J-K Positive Edge-Triggered 

KS74AHGT 1 Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, t,<2 ns), AHCT109 






T a = 25°C 
V CC = 5.0 V 

KS74AHCT 

KS54fHCT 


Characteristic 

Symbol 

Conditions 1 

T a = -40°C to +85°C 
V cc = 5.0V ±10% 

T a * — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 





Typ 

Min 





Maximum Clock Frequency 

fmax 


55 

34 


30 



Propagation Delay 


tpLH 


10 


17 


20 


CLK to Q or Q 


tpHL 

C L =50pF 

10 


17 


SB 

Propagation Delay 


tpLH 


10 


14 


SB 

ns 

PRE or CLR to Q or Q 

tpHL 


10 


14 


20 

Setup Time 

Data 

tsu 


7 

12 


15 


ns 

before CLKt 

PRE or CLR Inactive 


5 

8 


10 


Hold Time, Data after CLKt 

th 


0 

0 


O 


ns 

Pulse Width 

CLK High or Low 

tw 


9 

14 


17 


ns 

PRE or CLR Low 


9 

15 


17 


Input Capacitance 

ClN 



n ■ 




E9 

Power Dissipation Capacitance* 

Cpd 



■ 




Eg 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 440 Dual J-K Nega ti ve-Edg e- T rigg ere d 

KS74AHCT 1 Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip- 
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


1 CLK 

c 

1 

■XT 

16 

IK 

c 

2 

15 

1J 

c 

3 

14 

1 PRE 

c 

4 

13 

IQ 

c 

5 

12 

IQ 

c 

6 

1 1 

. 2Q 

i: 

7 

10 

GND 

c 

8 

9 


Ll V C c 


□ 2K 

□ 2J 


FUNCTION TABLE 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

l 

L 

L 

Qo 

Qo 

H 

H 

i 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

i 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Q V- 

Qo 


'Both outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 


simultaneously. 



LOGIC DIAGRAM 



sg SAMSUNG 

Electronics 






KS54AHCT 

KS74AHCT 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ... -65° C to +150° C 

Power Dissipation Per Package, P^ 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout • 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 


Maximum Low-Level 
Input Voltage 


2.0 

2.0 

2.0 

0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

Voh 

V|N=V|H or V|i_ 
l o =-20 M A 

10= -4mA 

Maximum Low-Level 
Output Voltage 

Vol 

Vin=Vih or Vil 
I o =20mA 
lo=4mA 
!o=8mA 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND „ 

Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 
Iout=0jjA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V,= 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


Vcc -0.1 


V CC -0.1 


0.1 

0.26 

0.39 


±0.1 


4.0 


2.7 
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KS54AHCT 440 
KS74AHCT 1 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT1 12 


Characteristic 

Symbol 

Conditions? 

KipISi 

KS74AHCT 

T„= — 40°C to +85°C 
V cc = 5.0V ±10% 

KS54AHCT 

T„= - 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

1 

Min 




Maximum Clock Frequency 

fmax 

C L =50pF 

50- 

30 


25 


mm 

Propagation Delay, 

CLK to Q or Q 

tpLH 

10 


17 


20 

ns 

E! 

10 


17 


20 

Propagation Delay, 

PRE or CLR to Q or Q 


10 


17 


20 

ns 

E 

10 


17 


20 

Setup Time 
before CLK1 

J or K 



10 

17 


20 


ns 

PRE or CLR Inactive 

10 

17 


20 


Hold Time, Data after CLKI 

■ 


0 

0 


0 


ES 

Pulse Width 

CLK High or Low 

tw 


10 

17 


20 



PRE or CLR Low 

6 

10 


15 


Input Capacitance 



5 






Power Dissipation Capacitance* 


(per flip-flop) 

40 





El 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 400 Dual Retriggerable Monostable 

KS74AHCT Multivibrator with Clear 


FEATURES 

• Simple pulse width formula tw = 0.45RC 

• DC triggered from active HIGH or active Low inputs 

• Retriggerable for very long output pulses up to 1 00 % 
duty cycle 

• Overriding clear terminates output pulse 

• Schmitt trigger A & B inputs allow infinite rise and 
fall times on these inputs 

• Functions, pin-out, speed and drive compativility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs: 

Iol — 8mA @ Vol = 0-5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range; 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


A1 C 

i 

T7 

16 

BI C 

2 

15 

CIR1 Q 

3 

14 

* C 

4 

13 

Q2 C 

5 

12 

CEXT2 Q 

6 

1 1 

ReXT2/C E xt Q 

7 

10 

GNDQ 

8 

9 


DESCRIPTION 

The ’123 contains dual retriggerable monostable 
multivibrators with output pulse width control by three 
methods. 

The basic pulse time is programmed by selection of an ex- 
ternal resistor (Rext) and capacitor (Cext). The external 
resistor and capacitor are normally connected as shown 
timing component. 

Once triggered, the basic output pulse width may be ex- 
tended by retriggering the gated active Low going edge 
input (Ai) or the active HIGH going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. Alternatively 
an output delay can be terminated at any time by a Low- 
going edge on input CLR, which also inhibits the triggering. 
An internal connection from CLR to the input gates makes 
it possible to trigger the circuit by a positive-going signal 
at input CLR as shown in the function table when 
Cext>1 OnF, the typical output pulse width is defined as; 
tw=0.45XREXT><CEXT(typ). 

Where t w is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 


Inputs 

Outputs 

CLR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

n 

is 

H 

\ 

H 


u 

t 

L 

H 

n 

u 


H= HIGH voltage level 
L= LOW voltage level 
X= don’t care 
t= LOW to HIGH transition 
1= HIGH to LOW transition 
JT= one HIGH level output pulse 
TJ= one LOW level output pulse 
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KS54AHCT *no 
KS74AHCT 


Dual Retriggerable Monostable 
Multivibrator with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V|< — 0.5V or V|>V C c + 0.5V) ±20 mA 

DC Output Diode Current, lok 

(V 0 < — 0 5V or V o >Vcc + 0.5V) ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5 V<V 0 <Vcc + 0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


f Power Dissipation temperature derating: 

Plastic Package(N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 

Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r . tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°c 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = - 55°C to + 1 25°C 

Unit 




B33 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vi N =Vih or Vil 
l 0 = — 20 /jA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 




Vin = Vih or Vil 






Maximum Low-Level 

V 0 L 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo = 4mA 


0.26 

0.33 

0.4 




lo — 8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

fa 

Maximum Quiescent 
Supply Current 

Icc 

Vin— Vcc or GND 
Iout = 0^A 


8.0 

80.0 

160.0 

mA 



per input in 






Additional Worst 


V, = 2 4V 

B 





Case Supply 

Alec 

other Inputs: 

■ 

2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







louT=0(iA 

■ 
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KS54AHCT AQO Dual Retriggerable Monostable 

KS74AHCT Multivibrator with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT1 23 





T a = 25°C 

KS74AHCT 

T,= — 40°C to +85°C 
V CC = 5.0V±10% 

KS54AHCT 

T a = -55°C to +125°C 
Vcc = 5.0V± 10% 


Characteristic 


Conditions 1 

V CC = 5.0V 











Propagation Delay 

tpLH 


18 




39 

ns 

A, B to Q, 5 

tpHL 

C L =50pF 

Cext = 0, 

18 




39 

Propagation Delay 

tPLH 

16 




32 

ns 

CER to Q, Q 

tpHL 

Rext=5kfl 

16 


27 


32 

Output Pulse Width 1 

twQI 







wm 

Output Pulse Width 2 

twQ2 

Cl =5 0P f 

Cext= 1 0nF 
Rext = 1 0kft 

45 

38 

52 

38 i. 

52 


Trigger Pulse Width 

tw 

C L =50pF 

Aj=LOW 

D 






Trigger Pulse Width 

tw 

C L =50pF 

Bi=High 

D 






Clear Pulse Width 

tw 

C L =50pF 

CLRi=LOW 



16 



ns 

External Timing Resistance 

Rext 



2 

100 

2 

100 

kB 

External Timing Capacitance 

Cext 


no restriction 

PF 

Input Capacitance 

Cin 


5 

j 




PF 

Power Dissipation Capacitance 

CpD 







m 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


Application Information TIMING COMPONENT 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 

For output pulse widths greater than 1 0Ops or external 
capacitance greater than 1 0nF the following equation 
should be used. 

tw = k ’ Rext ' Cext 

Where 

tw is in p s 

K is the multiplying factor 
and is approximately 0.45 for 
/Cext is in nF 
Rest is in kfi 

For best results, system ground should be applied to the 
Cext terminal. These devices do not require a switching 
diode in series with the R e xt/C e xt terminal (as required by 
some other monostable multivibrators) 


T 




Cext 


Rext 


TO Cext TO Rext/Cext 
TERMINAL TERMINAL 
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Quad 3-State Buffers 


KS54AHCT 

KS74AHCT 


125/126 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These bus buffers feature four independent line drivers with 
3-state butputs. The output enable functions for the ’125 
buffers are active-low, while those for ’1 26 are active high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


l G for ’125: G for ‘126 


FUNCTION TABLES 


’125 


LOGIC DIAGRAMS 

’125 

(D 




-ry — 




1G, 1G*C 

1 

14 

I] v cc 



iaC 

2 

13 

] 4G, 4G* 


(2) H 

iyC 

3 

12 

]4A 


u 

2G,25*C 

4 

11 

H 4Y 

2G — 

(4) 

2A£ 

5 

10 

I]3G ,3G* 



2Y £ 

6 

9 

Z 3 3A 


(5) H 

gndC 

7 

8 

I|3Y 


u 


— 



3G 

(10) 


3A 

4G 


Inputs 

Output 


A G 

Y 

1G- 

H L 

L L 

H 

L 

1 A - 

X H 

Z 

2G- 



’126 

2A- 

Inputs 

Output 

A G 

Y 

3G- 

H H 

H 

3A- 

L H 

L 

X L 

Z 

4G- 


(9) 


(13) 


( 12 ) 


( 1 ) 


( 2 ) 


*■ 




’126 


(3) 


( 6 ) 


( 8 ) 


( 11 ) 


(3) 


(4) 



(5) 

J 



(6) 

(10) 



(9) 

h 

v 

(8) 

(13) 



(12) 


Si 

111) 
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EgftBg} 125/126 Quad 3-State Buffers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Inputs Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T„= — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 


■ 


2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 



1 


0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 

lo= — 20 /jA 
lo= -6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

0 * 

1 oo 
o co 
o 
> 

■ 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20)iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

•oz 

Output Enable 
— V|H 

Vout— Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fa 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT lORHOR ■ . „ „ „ 

KS74AHCT I^C/ Quad 3-State Buffers 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT125, AHCT126 






T, = 25°C 

KS74AHCT 

KS54AHCT 






T.= — 40°C to +85°C 

T,= — 55°C to + 125°C 


Characteristic 

Symbol 

Conditions' 

V cc = 5.0V 

Vcc = 5.0V ±10% 

Vcc = 5.0V ± 10% 






Typ 


Max 

■B 

Max 



tpLH 

Ci_=50pF 

6 


10 


12 


Propagation Delay, 

A to Y 

C L =150pF 

9 


15 


18 

ns 

tPHL 

C L = 50pF 

7 


13 


15 


C L =150pF 

10 


17 


19 



tpZH 


C L =50pF 

1 1 


18 


22 


Output Enable Time 
Enable to Y 

R L =1 kfl 

C L = 1 50pF 

14 


23 


28 

ns 

tpZL 

C L =50pF 

1 1 


18 


22 



Cl= 1 50pF 

14 


23 


28 


Output Disable Time, 

tPHZ 

R L =1k0 


13 


18 


22 

ns 

Enable to Y 

tpLZ 

C L =50pF 

13 


18 


22 

Input Capacitance 

C|N 


5 





PF 

Output Capacitance 

CoUT 

Output disabled 

10 





PF 

Power Dissipation 
Capacitance* (per stage) 

CpD 

G or G=Vcc 

G or G=GND 

5 

30 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT AOn 
KS74AHCT f V^ 


Quad Schmitt-Trigger NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Voi = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These Schmitt-trigger devices contain four independent 
NAND gates. They perform the Boolean function Y— A»B= 
A+B in positive logic. 

The input threshold levels are temperature compensated 
and can be triggered from the slowest of input ranges and 
still give jitter-free output signals. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 


1AC 

1 

TZP 

14 

ibC 

2 

13 

1YC 

3 

12 

2AC 

4 

11 

2B Q 

5 

10 

2Y C 

6 

9 

gndC 

7 

8 


V C c 

4B 

4A 

4Y 

3B 

3A 

3Y 



FUNCTION TABLE 


(Each Gate) 


INPUTS 

OUTPUTS 

Y 

A B 

L L 

H 

L H 

H 

H L 

H 

H H 

L 
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KS54AHCT HOn 
KS74AHCT 


Quad Schmitt-Trigger NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = £jV±10% Unless Otherwise Specified) 





T a =25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Output Voltage 

Voh 

Vin~ Vih or Vil 
1o=-20hA 
lo=-4mA 

vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.11 

3.7 

V 

Maximum Low-Level 
Output Voltage 

Vol 

Vin=Vih or Vil 
l o =20^A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 


Maximum Input 
Current 

IlN 

Vin— Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 

louT=0fiA 



20.0 

40.0 


Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other inputs: 
at Vcc or GND 

louT=0piA 


1 

2.9 

3.0 



DC ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 

Test Conditions 

E 






C 






Positive-Going 

Vt+ 

Vcc = 4-5V 

m 

m 

1.2 

1.9 

1.2 

1.9 

V 

Threshold Voltage 

V CC =5.5V 

ED 

m 

1.4 

2.1 

1.4 

2.1 

Negative-Going 

Vt- 

Vcc = 4.5V 

| 

m 

0.5 

1.2 

0.5 

1.2 

v 

Threshold Voltage 

V CC = 5.5V 


m 

0.6 


0.6 

1.4 


Hysteresis 

Vh 

Vcc = 45V 


m 

0.4 


0.4 

1.4 

V 

(Vt+'Vt-) 

V CC =5.5V 


m 

0.4 

1.5 

0.4 

1.5 
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KS74AHCT Quad Schmitt-Trigger N AND Gates 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT132 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 





Propagation Delay, 

Any input to Y 



8 


14 


17 

B 


8 


14 


17 

Input Capacitance 

B 


5 






Power Dissipation Capacitance* 



15 





E3 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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13-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’133 contains a single 13-input NAND gate. 

It performs the boolean functions (in positive logic): 

Y = ABCDEFGH-I-JK-LM 

Y = A+B+C + D+E-f F+G + H+T-l-J-l-R+L+M 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 


A[ 

1 

16 

B[ 

2 

15 

C L 

3 

14 

°L 

4 

13 

E C 

5 

12 

F 0 

6 

11 

«[ 

7 

10 

GND C 

8 

9 


V 0 c 

M 

l 

K 

J 

I 

H 

Y 


FUNCTION TABLE 


INPUTS A THRU M 

OUTPUT 

Y 

All inputs H 

One or more inputs L 

L 

H 
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13-Input NAND Gates 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc. —0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . • . -65°Cto+150°C 
Power Dissipation Per Package, Pd T 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

2.0 

D 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

D 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or V| L 
l o =-20pA 
l 0 = -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

Vol 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc GND 

louT=0pA 


2.0 

20.0 

40.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 







t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 
Ceramic Package (J): -12mW/°C from 100°C to 125°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT133 


Characteristic 

Symbol 

Conditionst 


KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
V C c - 5.0V ± 10% 







Propagation Delay, 

Any input to Y 

HI 

C L =50pF 

11 


18 


22 


tpHL 

11 


18 


22 

Input Capacitance 

C|N 


5 







CpD 


15 





n 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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3-Line to 8-Line Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 3 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


A[ 

1 

-^37 

16 

B[ 

2 

15 

cC 

3 

14 

G2A C 

4 

13 

G2B □ 

5 

12 

G1 C 

6 

1 1 

Y7C 

7 

10 

GND C 

8 

9 


FUNCTION TABLE 


Enable 

Inputs 

Select 

Inputs 

Outputs 

G1 

G2* 

C 

B 

A 

Y0 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 


*G2=G2A+G2B 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active- 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. A 24-line 
decoder can be implemented without external inverters and 
a 32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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3-Line to 8-Line Decoders/Demultiplexers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < —0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

PPIPPP 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




E3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 


- 


2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin— Vih or Vil 
l o =-20pA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 




Vin=V| H or V| L 






Maximum Low-Level 

VOL 

I o =20/jA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

■ 

pA 



per input pin 

r 





Additional Worst 


Vj = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 








louT=0pA 
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3-Line to 8-Line Decoders/Demultiplexers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT138 


Characteristic 

Symbol 


T a = 25°C 
V CC = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

A, B, C or any Y 

tpLH 

C L =50pF 

12 


20 


24 


tpHL 

12 


20 


24 

Propagation Delay, 

G1 to any Y 

tpLH 

12 


18 


20 


tpHL 

12 


18 


20 

Propagation Delay, 

G2A or G2B to any Y 

tpLH 

12 


18 


20 

ns 

tpHL 

12 


18 


20 

Input Capacitance 

C|N 


5 





ea 


CpD 


50 





ea 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Dual 1-of-4 Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol —8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory, this means that the effective system 
delay introduced by the decoder is negligible. 

The '139 consists of two individual two-line to four-line 
decoders in a single package. The active-low enable input 
can be used as a data line in demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 



(Each Decoder/Demultiplexer) 


GND □ 



FUNCTION TABLE 


Inputs 

Outputs 

Enable 

G 

Select 

B A 

Y0 

Y1 

Y2 

Y3 

H 

X 

X 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

H 

L 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 
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Dual 1-of-4 Decoders/Demultiplexers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ± 1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS74AHCT ^^9 Dual 1-of-4 Decoders/Demultiplexers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT139 


Characteristic 

Symbol 

Conditions? 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0 V ±10% 

KS54AHCT 

T a =-55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 



Min 

Max 

Propagation Delay, 

A or B to Y 

tPLH 

C L =50pF 

11 


17 


20 

ns 

tPHL 

11 


17 


20 

Propagation Delay, 

G to any Y 

tPL:H 

11 


18 


21 


tPHL 

11 


18 


21 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 


50 





na 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f in- 
i' For AC switching test circuits and timing waveforms see section 2 . 
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8-Line to 3-Line Priority Encoders 


FEATURES 

• Encodes eight data lines in priority 

• Provides 3-bit binary priority code 

• Input enable capability 

• Easily cascadable 

• Function, pin-out, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8mA@ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

The ’148 provides three bits of binary coded output 
representing the position of the highest order active input, 
along with an output indicating the presence of any active 
input. It is easily expanded via input and output enables 
to provide priority encoding over many bits. 

U 

These devices pfovide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


Inputs 

Outputs 

El 

0 

1 

2 

3 

4 

5 

6 

7 

A2 

A1 

AO 

GS 

O 

Ui 

H 

X 

X 

X 

X 

X 

X 

X 

X 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

L 

H 

L 

X 

X 

X 

X 

X 

X 

L 

H 

L 

L 

H 
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X 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

H 

L 

X 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 
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LOGIC DIAGRAM 


8-Line to 3-Line Priority Encoders 


( 10 ) 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc —0.5V to +7V 

DC Input Diode Current, !|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ± 1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P g t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


sg SAMSUNG 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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148 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 




Test Conditions 

Tj 

= 25°C 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




BB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 


V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l o =-20pA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

< 
o 
co o 

® 1 
o 





Vin=V| H or Vil 






Maximum Low-Level 

VoL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 



Maximum Quiescent 
Supply Current 

Icc 

V| N =Vcc or GND 

louT=OpA 


8.0 

80.0 





per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 








louT=OpA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT148 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V CC = 5.0V 

KS74AHCT 

Ta= — 40°C to +85°C 
V CC = 5.0 V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

1-7 to A0, A1 or A2 


C L =50pF 



17 


20 

ns 




17 


20 

Propagation Delay, 

0-7 to EO 


11 


18 


22 

ns 


11 


18 


22 

Propagation Delay, 

0-7 to GS 




24 


29 

ns 




24 


29 

Propagation Delay, 

El to A0, A1 or A2 


10 


16 


19 

ns 


10 


16 


19 

Propagation Delay, 

El to GS 


10 


17 


20 

ns 


10 


17 


20 

Propagation Delay, 

El to EO 


1 1 


18 


22 

ns 


11 


18 


22 

Input Capacitance 



5 





PF 

Power Dissipation Capacitance* 

mm 


50 





pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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1-of-8 Data Selectors/Multiplexers 


FEATURES 

• Can perform as: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive currents outputs 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCTr -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These monolithic data selectors/multiplexers provide full 
binary decoding to select one of eight data sources. The 
strobe input (G) must be at a low logic level to enable the 
inputs. A high level at the strobe terminal forces the W 
output high and the Y output low. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


PIN CONFIGURATION 



INPUTS 

OUTPUTS 

SELECT 

STROBE 

G 

Y 

W 

C 

B 

A 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 


H = high level, L = low level, X = irrelevant 
DO, D1 . . . D7 = the level of the D respective input 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


f Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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1-of-8 Data Selectors/Multiplexers 


LOGIC DIAGRAM 



DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l 0 = — 20pA 
lo=~6mA 

Vcc 

4.2 

Vcc — 0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VoL 

Vin=Vih or Vil 
l o =20pA 
lo=12mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin— V cc or GNO 


±0.1 

±1.0 

±1.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

IOUT=0pA 


8.0 

80.0 

160.0 

mA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^(A 


2.7 

2.9 

3.0 

mA 
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l-o f-8 Data Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT1 51 





T. = 25“C 

KS74AHCT 

KS54AHCT 




Conditions* 

T, = -40®C to +85°C 

T,= — 55°C to +125°C 


Characteristic 

Symbol 

V CC = 5.0V 

V CC = 5.0V±10% 

V C c-5.0V± 10% 

Unit 




Typ 

Min 

Max 

Min 

Max 



tPLH 

C L =50pF 

13 


21 


wmm 

| 

Propagation Delay, 

Cl= 1 50pF 

16 


26 


— 


A, B or C to Y 

tpHL 

C L =50pF 

13 


21 


mm 


Cl= 1 50pF 

16 


26 


mSm 

1 


tPLH 

C L =50pF 

15 


24 


27 

I 

Propagation Delay, 

C L =150pF 

18 


29 


33 


A, B or C to W 

tpHL 

C L «50pF 

15 


24 


27 


C L =150pF 

18 


29 


33 

I 


tPLH 

C L =50pF 

9 


15 


18 


Propagation Delay, 

C L =150pF 

12 


20 


24 

ns 

Any D to Y 

tpHL 

C L =50pF 

9 


15 


18 


C L =1 50pF 

12 


20 


24 



tPLH 

C L — 50pF 

8 


15 


18 


Propagation Delay 

Cl= 1 50pF 

11 


20 


24 

ns 

Any D to W 

tpHL 

C L =50pF 

8 


15 


18 


C L =1 50pF 

11 


20 


24 



tPLH 

C L =50pF 

12 


19 


23 


Propagation Delay, 

Cl= 1 50pF 

15 


24 


29 

ns 

5 to Y 

tPHL 

C L »50pF 

12 


19 


23 


C L =150pF 

15 


24 


29 



tPLH 

C L =50pF 

13 


WSM-' 


mm 


Propagation Delay, 

C L =1 50pF 

16 




KM 

ns 

6 to W 

tpHL 

C L =50pF 



mm 


m 


C L — 1 50pF 



mmm. 


■S: 


Input Capacitance 

C|N 


5 





IE1 

Power Dissipation Capacitance* 

Cpd 







sri 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 1 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Dual l-of-4 Data Selectors/Multiplexers 


FEATURES 

• Allows Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading 
(N lines to n lines) 

• ’253 is the 3-State Version of this part 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive currents Outputs 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drives to supply full binary decoding data selection to 
the AND-OR gates. Separate strobe inputs (G) are provid- 
ed for each of the two four-line sections. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



Vcc 

2G 

A 

2C3 

2C2 

2C1 

2C0 

2Y 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Select inputs A and B are common to both sections. 
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KS74AHCT 


Dual 1-of-4 Data Selectors/Multiplexers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd 1 ' 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic . 
voltage level (either Vcc or GND) 
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Dual 1-of-4 Data Selectors/Multiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic Symbol Test Conditions 


Minimum High-Level 
Input Voltage 
Maximum Low-Level 
Input Voltage 

Minimum High-Level 
Output Voltage 

Maximum Low-Level 
Output Voltage 

Maximum Input 
Current 

Maximum Quiescent 
Supply C urrent 

Additional Worst 
Case Supply 
Current 




Vin=Vcc or GND 

I qut=0mA 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 



2.0 


0.8 

cc 

.2 

Vcc -0.1 
3.98 

0 

0.1 

0.26 

0.39 


±0.1 


8.0 


2.7 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT153 



Propagation Delay. 
A or B to Y 


Propagation Delay, 
Data (Any C) to Y 


Propagation Delay, 
G to Y 


KS74AHCT KS54AHCT 

T,_25°C T>= _ 40 o C to +85 . C T,= -55°C to +125°C 
V CC _5.0V Vcc-5.0V±10% Vcc * 5.0V ± 10% 



Ci_=50pF 
Cl= 1 50pF 
Ci=50pF 
C L =150pF 

C L =50pF 
Cl= 1 50pF 
C L =50pF 
C L =1 50pF 
C L =50pF 
Cl= 1 50pF 
Ct=50pF 
C L =150pF 


Input Capacitance 

Power Dissipation Capacitance 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f 
t For AC switching test circuits and timing waveforms see section 2. 
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4-Line to 1 6-Line Decoders/Demultiplexers 


FEATURES 

• Decodes 4 Binary-Coded Inputs into One of 1 6 Mutual- 
ly Exclusive Outputs 

• Performs the Demultiplexing Function by Distributing 
Data From One Input to Any One of 16 Outputs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include "small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These monolithic, 4-line to 16-line decoders decode four 
binary-coded inputs into one of sixteen mutually exclusive 
outputs when both the strobe inputs. Gl and 02, are low. 
The demultiplexing function is performed by using the 4 
input lines to address the output line, passing data from 
one of the strobe inputs with the other strobe input low. 
When either strobe input is high, all outputs are high. These 
demultiplexers are idenaily suited for implementing hiqh- 
performance memory decoders. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAM 
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4-Line to 16-Line Decoders/Demuitipiexers 


FUNCTION TABLE 


Inputs 

Outputs 

G1 

G2 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, —0.5 V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > V cc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g .. . -65°Cto+150°C 

Power Dissipation Per Package, P g t 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT ACA 
KS74AHCT 


4-Line to 16-Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T« 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EB3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

"Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or V| L 
l 0 = —2 Op A 
lo= -8mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V C c -0.1 

3.84 

Vcc -o.i 

3.7 

V 



Vin=Vih or V| L 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

6.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=OpA 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT1 54 


Characteristic 

Symbol 

Conditions* 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
Vqc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to +125°C 
V cc = 5.0 V ± 10% 


Typ 


Max 



Propagation Delay, 

A, B, C, D ta Any Output 

tPLH 

C L =50pF 

12 




■an 

ns 

tpHL 

12 


mm 


mm 

Propagation Delay, 

G1 or G2 to Any Output 

tPLH 

12 


20 


24 


tpHL 



20 


24 

Input Capacitance 

C|N 








Power Dissipation Capacitance* 

CpD 


50 





E3 


* Crd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT -f/T/T 
KS74AHCT 


Dual 2-to-4 Line Decoders/Demultiplexers 


FEATURES 

• Typical applications: 

Dual 2-to-4 line decoder 
Dual 1-to-4 line demultiplexer 
3-to-8 line decoder 

1-to-8 line demultiplexer 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’1 55 consists of two 1 -to-4 line demultiplexers with 
independent strobes and common binary address inputs. 
When both sections are enabled by the strobes, the com- 
mon address inputs sequentially select and route 
associated input data to the appropriate output of each sec- 
ton. The individual strobes permit activating or inhibiting 
each of the 4-bit sections as desired. Data applied to in- 
put Cl is inverted at its outputs and data applied to C2 
is true through its outputs. The inverter following the Cl 
data input permits use as a 3-to-8 line decoder, or 1 -to-8 
line demultiplexer, without gating. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


PIN CONFIGURATION 
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KS54AHCT ICC 
KS74AHCT 


Dual 2-to-4 Line Decoders/Demultiplexers 


FUNCTION TABLES 


2-to-4 Line Decoder or 1-to-4 Line Demultiplexer 



Outputs 


Strobe 

Data 

B 

A 

G1 

Cl 

1Y0 

1Y1 

1Y2 

1Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 


Inputs 

Outputs 

Select 


Data 

B 

A 


C2 

2Y0 

2Y1 

2Y2 

2Y3 

H 

□ 

H 

X 

H 

H 

H 

H 

n 


L 

L 

L 

H 

H 

H 

ml 

Q 

L 

L 

H 

L 

H 

H 


H 

L 

L 

H 

H 

L 

H 


Q 

L 

L 

H 

H 

H 

L 


□ 

X 

H 

H 

H 

H 

H 


3-to-8 Line Decoder or 1-to-8 Line Demultiplexer 



Strobe 
or Data 

(0) 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

El 

E 

Q 

G* 

2Y0 

2Y1 

2Y2 

2Y3 

1 YO 

1Y1 

1Y2 

1Y3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

ft 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H. 

H 

H 

L 


t = Inputs Cl and C2 Connected together 
t=lnputs G1 and G2 Connected together 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V| > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT «f/T/T 
KS74AHCT 


Dual 2-to-4 Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

K 


KS74AHCT 

Ta= -40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 




B53 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l 0 = — 20 /jA 
lo=-4mA 

Vcc 

4.2 

Vcc — 0.1 
3.98 

O T}- 
1 00 
O 00 

o 

> 





Vin=Vih or Vil 






Maximum Low-Level 

Vol 

l o =20pA 

0 

0.1 

0.1 



Output Voltage 

lo=4mA 


0.26 

0.33 





lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
louT=Op<A 


8.0 

80.0 


fA 



per input pin 






Additional Worst 


V l =2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 








louT=OfiA 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT1 55 


Characteristic 

Symbol 

Conditions 1 

T a =25°C 
V CC = 5.0V 

KS74AHCT 

T« = — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to + 125°C 
V cc = 5.0 V ± 10% 


Typ 


Max 

Min 


Maximum Propagation Delay, 

A, B, C2, G1 or G2 to any 
Output (2 levels of logic) 

tpLH 

C L =50pF 

12 


20 


24 

ns 

tPHL 

12 


20 


24 

Maximum Propagation Delay, 

A or B to any Y 
(3 levels of logic) 

tpLH 

14 


23 


28 

ns 

tPHL 

14 


23 


28 

Maximum Propagation Delay, 

Cl to any Y 

tpLH 

13 


22 


26 

ns 

tPHL 

13 


22 


26 

Maximum Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 







PF 


* Cpo determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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XS54AHCT iK7HRR Quad 2-Line to 1-Line Data 

KS74AHCT Selectors/Multiplexers 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Voi = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are data selectors multiplexers which select a 4-bit 
word from one of two sources via the control erf a com- 
mon select input (A/B). A separate strobe input (G) is pro- 
vided. The ’157 presents true data whereas the ’158 
presents inverted data at the outputs. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



LOGIC DIAGRAMS 


’157 ’158 



SAMSUNG 
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Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 


KS54AHCT 

KS74AHCT 


157/158 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


f Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =-20mA 
| 0 = -4mA 

Vcc 

4.2 

Vcc - 0.1 
3.98 

V C c -0.1 

3.84 

v cc - o.i 

3.7 

V 



Vin=Vih or V|L 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


± 0.1 

±1.0 

± 1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

m a 



per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








•out =0^i A 
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KS54AHCT Quad 2-Line to 1 -Line Data 

KS74AHCT Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT157, AHCT158 


Characteristic 

Symbol 

Conditionst 

T a = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = — 40®C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to +125°C 
. Vcc = 5.0 V ± 10% 


Typ 


Max 



Propagation Delay, 

A or B to Y 


C L =50pF 

11 


15 


18 

ns 


1 1 


15.5 


18 

Propagation Delay, 

A/B to Y 

■Btt 

13 


22 


26 

ns 


13 


22 


26 

Propagation Delay, 

G to Y 

I 

12 


19 


23 

ns 

■SB 

12 


19 


23 

Input Capacitance 

1 


5 





PF 

Power Dissipation Capacitance* 

mm 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fi n . 
t For AC switching test circuits and timing waveforms see section 2. 
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Synchronous 4-Bit Decade 
and Binary Counters 


KS54AHCT lon/lfiO 
KS74AHCT lOZ/lOO 


FEATURES 

• Internal Look Ahead for Fast Counting 

• Carry Output for n-bit cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


CLR C 

1 

TZ7 

16 

□ V C c 

CLK £ 

2 

15 

U RCO 

A C 

3 

14 


B C 

4 

13 

I] Qb 

c C 

5 

12 

I]Qc 

D|= 

6 

11 

D q d 

ENP C 

7 

10 

□ ENT 

GND C 

8 

9 

□ LOAD 


FUNCTION TABLES 


’160, ’161 


CLK 

CLR 

ENP 

ENT 

LOAD 

Function 

X 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

t 

H 

X 

X 

L 

Load 

t 

H 

H 

H 

H 

Increment Counter 

’162, 

’163 





CLK 

CLR 

ENP 

ENT 

LOAD 

Function 

t 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

t 

H 

X 

X 

L 

Load 

t 

H 

H 

H 

H 

Increment counter 


DESCRIPTION 

These are synchronous, presettable 4-bit binary counters 
featuring internal carry-look-ahead for high-speed counting. 
The '160 and ’162 are decade counters, and the ’161 
and ’1 63 are 4-bit binary counters. The buffered clock in- 
put triggers all flip-flops simultaneously on the rising edge 
of the input waveform. This eliminates the output counting 
spikes normally associated with asynchronous counters. 

These counters are fully programmable; that is, the out- 
puts may be preset to either level. As presetting is syn- 
chronous, setting up a low level at the load input disables 
the counter and causes the outputs to agree with the setup 
data after the next clock pulse regardless of the levels of 
the enable inputs. 

The clear function for the ’1 60 and ’161 is asynchronous 
and a low level at the clear input sets all four of the flip- 
flop outputs low regardless of the levels of the clock, load 
or enable inputs. 

The clear function for the ’1 62 and 1 63 is synchronous 
and a low level at the clear input sets all four of the’ flip- 
flop outputs low after the next clock pulse, regardless of 
the levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily as decoding 
the maximum count desired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter. 

Two enable inputs and a ripple carry output allow easy 
cascading of the counters. Both count-enable inputs (ENP 
and ENT) must be high to count, and ENT is fed forward 
to enable the ripple carry output. The ripple carry output 
(RCO) thus enabled will produce a high-level pulse while 
the count is maximum (9 or 1 5 with Qa high). This high- 
level overflow ripple carry pulse can be used to enable suc- 
cessive cascaded stages. Transitions at the ENP or ENT 
are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating model have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 
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KS54AHCT 160/161 
KS74AHCT 162/163 


Synchronous 4-Bit Decade 
and Binary Counters 



«g SAMSUNG 

Electronics 












KS54AHGT Synchronous 4-Bit Decade 

KS74AHCT 102/103 and Binary Counters 


Typical Clear, Preset, Count and Inhibit Sequences 


’160 and ’162 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one, two, and three 

(4) Ihhibit 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > V cc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg • • -65°C to +150°C 
Power Dissipation Per Package, Pqt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


’161 and ’163 


ClH 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one and two 

(4) Inhibit 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT JjKjJSJ 

KS74AHCT 162/163 


Synchronous 4-Bit Decade 
and Binary Counters 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74AHCT 

T„= -40°C to +85°C 






ES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =-20mA 
lo= ~4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

f- 

O co 

o 

> 




V|N = V|H Or V||_ 






Maximum Low-Level 

VOL 

l O =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo = 8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

AlcC 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








louT=OfjA 








AC ELECTRICAL CHARACTERISTI 


ICS (Input tr, t,<2 ns), AHCT160, AHCT161 


Characteristic 

Symbol 

Conditions* 

T,=25°C 
V cc = 5.0V 

KS74AHCT 

T„ = — 40°C to + 85°C 
Vcc = 5.0 V ±10% 

KS54AHCT 

T a = -55°C to + 125“C 
V cc = 5.0 V ± 10% 

Unit 

Typ 




Max 

Maximum Clock Frequency 

fmax 

C L =50pF 

50 

40 


35 



Propagation Delay, 

CLK to RCO 

tpLH 

15 


20 


24 


tpHL 

15 


20 


24 

Propagation Delay, 

CLK to any Q 

tpLH 

10 


16 


19 


tpHL 

10 


16 


19 

Propagation Delay, 

ENT to RCO 

tpLH 

9 


13 


16 

ns 

tpHL 

9 


13 



Propagation Delay, 

CLR to any Q 

tpHL 

15 




El 


Propagation Delay, 

CLR to RCO 

tpHL 

17 





ns 

Pulse Width 

CLK High or Low 

t w 


8 

12 


16 



CLR Low 

10 

15 


20 


Setup Time 
before CLKt 

A, B, C, D 

tsu 


10 

15 


20 



LOAD 

10 

15 


20 


ENP, ENT 

10 

15 


20 


CLR inactive 

6 

10 


10 


Hold time, 

All Synchronous Inputs after CLKt 

th 


0 

0 


0 



Input Capacitance 

ClN 


5 





El 

Power Dissipation Capacitance* 

Cpo 


80 





m 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 

KS74AHCT 162/163 


Synchronous 4-Bit Decade 
and Binary Counters 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT162, AHCT163 


Characteristic 

Symbol 

Conditions? 

Ta = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = — 40°C to + 85°C 
V CC = 5.0 V ±10% 

KS54AHCT 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

C|_=50pF 

50 

40 


35 


MHz 

Propagation Delay, 

CLK to RCO 

tPLH 

15 


20 


24 

ns 

tpHL 

15 


20 

* 

24 

Propagation Delay, 

CLK to any Q 

tPLH 

10 


16 


20 

ns 

tpHL 

10 


16 


20 

Propagation Delay, 

ENT to RCO 

tPLH 

9 


15 


18 

ns 

tpHL 

9 


15 


18 

Pulse Width, 

CLK High or Low 

tw 


8 

12.5 


20 


ns 

Setup Time 
before CLKt 

A, B, C, D 

tsu 


10 

15 


20 


ns 

LOAD 

10 

15 


20 


ENP, ENT 

15 

15 


20 


CLR inactive 

6 

10 


10 


CLR Low 

6 

15 


20 


Hold time, 

All Synchronous Inputs after CLKt 

th 


0 

0 


0 


ns 

Input Capacitance 

CiN 


5 





PF 

Power Dissipation Capacitance* 

Cpo 


80 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f in . 
t For AC switching test circuits and timing waveforms see section 2. 
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8-Bit Serial-In/Parallel-Out Shift Registers 


FEATURES 

• AND— Gated (enable/disable) serial inputs 

• Fully buffered clock and serial inputs 

• Direct clear 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are high-speed 8-bit registers with AND-gated serial 
inputs and an asynchronous clear. Data is entered serially 
through either one of the two inputs, A and B. A high on 
one input enables the other one, which will then determine 
the state of the first flip-flop. A low at either or both inputs 
inhibits data entry and resets the first flip-flop to a low level 
at the next positive clock transition. 

Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time re- 
quirements are met. Clocking occurs on the low-to-high-. 
level transition of their clock input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



Inputs 

Outputs 

CLR 

CLK 

A 

B 

Oa 

Qb . . 

. Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

t 

H 

H 

H 

QAn 

QGn 

H 

t 

L 

X 

L 

QAn 

QGn 

H 

t 

X 

L 

L 

QAn 

QGn 


H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level. 

Qao. Qbo. QHo=the level of Q A , Qb or Q H , respectively, before the indicate steady- 
state input conditions were established. 

Q An , Qon = the level of Q A or Q G before the most-recent t transition of the clock; 
indicates a one-bit shift. 
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8-Bit Serial-In/Parallel-Out Shift Registers 
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8-Bit Serial-1 h/Paraliel-Out Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ... ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Ptjt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T t 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

V cc -0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=V| H or V| L 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage , 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0mA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 
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8-Bit Serial-Inf Parallel-Out Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT164 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V CC = 5.0V 

KS74AHCT 

T a = -40°C to + 85°C 
V C c = 5.0V±10% 

KS54AHCT 

T„= -55°C to +125°C 
V CC = 5.0V± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

Cu=50pF 

60 

36 


30 


MHz 

Propagation Delay, 

CLR to any Q 

tpHL 

12 


20 


24 

ns 

Propagation Delay, 

CLK to any Q 

tpLH 

11 


18 


21 

ns 

tpHL 

11 


18 


21 

Pulse Width 

CLR Low 

tw 


8 

12 


15 


ns 

CLK High or Low 

8 

12 


15 


Setup 

Time before CLKt 

Data 

tsu 


8 

12 


15 


ns 

CLR Inactive 

8 

12 


15 


Hold Time 

Data after CLKt 

th 


0 

4 


5 


ns 

Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

CpD 

(per package) 

120 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 V 
t For AC switching test circuits and timing waveforms see section 2. 
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8-Bit Parallel-ln/Serial-Out Shift Registers 


FEATURES 

• Complementary outputs 

• Direct overriding load (data) inputs 

• Gated clock inputs 

• Parallel-to-Serial data conversion 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are high-speed 8-bit parallel-load or serial-in shift 
registers with complementary serial outputs available from 
the last stage. Parallel-in access is asynchronous and is 
enabled by pulling the SH/LD input low. When SH/LD is 
high, data is entered serially at the SER input and shifted 
one place to the right with each positive clock transition. 

Clocking is accomplished through a 2-input NOR gate which 
permits one of the clocks to be used as a clock inhibit func- 
tion. Holding either clock input high inhibits clocking. Either 
clock input is enabled by holding the other clock input low 
while the SH/LD input is high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 


SH/LD E 

1 

TIT 

16 

CLK Q 

2 

15 

E C 

3 

14 

E |= 

4 

13 

<3 C 

5 

12 

H C 

6 

11 

Qh C 

7 

10 

GND £ 

8 

9 


ha 


Inputs 


SH/LD 

CLK 

CLK 

INH 

Function 

L 

X 

X 

PARALLEL LOAD 

H 

H 

X 

NO CHANGE 

H 

X 

H 

NO CHANGE 

H 

L 

t 

SHIFT* 

H 

t 

L 

SHIFT* 


'Content of each internal register shifts toward output Qh. Data 
at serial input is shifted into first register. 
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8-Bit Parallel-ln/Serial-Out Shift Registers 
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8-Bit Parallel-ln/Serial-Out Shift Registers 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 

Power Dissipation Per Package, Pat 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: - 
Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 


Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 

Input Rise & Fall Times, t r , t» Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 
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8-Bit Parallel-ln/Serial-Out Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT165 


Characteristic 

Symbol 

Conditions^ 

T 8 = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
V cc = 5.0V + 10% 

KS54AHCT 

T„= - S5°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

C L =50pF 

50 

30 


25 


MHz 

Propagation Delay, 

SH/LD to Qh or Qh 

tPLH 

15 


25 


30 

ns 

tpHL 

15 


25 


30 

Propagation Delay, 

CLK to Qh or Qh 

1 

19 


31 


37 

ns 

tpHL 

19 


31 


37 

Propagation Delay, 

H to Qh or Qh 

I 

—1 

CL 

12 


20 


24 

ns 

tPHL 

12 


20 


24 

Pulse Width 

SH/LD Low 

tw 


8 

12 


15 


ns 

CLK High or Low 

8 

12 


15 


Setup Time 

SH/LD High 
before CLKt 

tsu 


7 

15 


20 



SER before CLKt 

8 

12 


15 



CLK INH Low 
before CLKt 

7 

15 


20 


ns 

CLK INH High 
before CLKt 

7 

15 


20 



Data before SH/LDt 

5 

8 


10 



Hold Time 

SER Data after CLKt 

th 


0 

0 


0 


ns 

PAR Data after SH/LDt 

0 

0 


0 


Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

CpD 


100 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 

• Synchronous load 

• Direct overriding clear 

• Parallel to serial conversion 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


8-Bit Parallel-ln/Serial-Out 
Shift Registers with Clear 


DESCRIPTION 

These devices feature parallel-in or serial-in, serial-out 
registers, gated clock inputs and an overriding clear input. 
The paralled-in or serial-in modes are established by the 
shift/load input. When high, the input enables the serial data 
input and couples the eight fill-flops for serial shifting with 
each clock pulse. When low, the paraded data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. During parallel loading, serial dataflow is inhibited. 
Clocking is accomplished on the low-to-high edge of the 
clock pulse through a two-input positive NOR gate per- 
mitting one input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking; holding either low enables the other clock input. 
This allows the system clock to be free-running and the 
register can be stopped on command with the clock in- 
put. The clock-inhibit input should be changed to the high 
level only when the clock input is high. A buffered direct 
clear input overrides all other inputs, including the clock, 
and sets all flip-flops to zero. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 



All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V C c and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


SER C 

1 

“w — 

16 

^ Vcc 

aC 

2 

15 

[] SH/LD 

B[ 

3 

14 


cC 

4 

13 

□ Qh 

D c 

5 

12 

=)G 

CLK INH 

6 

11 

□ f 

CLK C 

7 

10 

D E 

GND C 

8 

9 

□ CLR 


Inputs 

Internal 

Outputs 

Output 

Qh 

CLR 

SH/LD 

CLK 

INH 

CLK 

SER 

Parallel 

A ... H 

Qa Qb 

L 

X 

X 

X 

X 

X 

L L 

L 

H 

X 

L 

L 

X 

X 

Qao Qbo 

Qho 

H 

L 

L 

t 

X 

a ... h 

a b 

h 

H 

H 

L 

t 

H 

X 

H Q An 

QGn 

H 

H 

L 

t 

L 

X 

L Qaii 

OGn 

H 

X 

H 

t 

X 

X 

Gao Qbo 

Qho 
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KS54AHCT 8-Bit Parallel-1 n/Serial-Out 

KS74AHCT Shift Registers with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 

Input Rise & Fall Times, t r , tf . Max 500 ns 

Unused inputs must always be tied to an appropriate logic 


voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74AHCT 

T a = -40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20fiA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

V CC -0.1 

3.84 

?- 

o” 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■lN 

Vin = Vcc or GND 

. 

±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0(jA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=0^A 
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KS74AHCT Shift Registers with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT166 


Characteristic 

Symbol 

Conditions' 

T, = 25°C 
V CC = 5.0V 

KS74AHCT 

T„ = -40°C to + 85°C 
V CC = 5.0V±10% 

KS54AHCT 

T, = — 55°C to +125°C 
V CC = 5.0 V ± 10% 


Typ 




Max 


Maximum Clock Frequency 

fmax 

C L =50pF 

60 

36 


30 


MHz 

Propagation Delay, 

CLFt to Q h 

tpHL 

10 


17 


20 

ns 

Propagation Delay, 

CLK to Q h 

tpLH 

13 


21 


25 

ns 

tpHL 

13 


21 


25 

Pulse Width 

CLR Low 

tw 


8 

12 


15 


ns 

CLK High or Low 

8 

12 


15 


Setup Time 

SH/LD High 
before CLKt 

tsu 


8 

12 


15 


ns 

SER before CLKt 

8 

12 


15 


CLK INH before 
before CLKt 

8 

12 


15 

— 

Data before SH/LDt 

8 

12 


15 


CLR Inactive 
before CLK 

8 

12 


15 


Hold Time 

SH/LD High 
after CLKt 

th 


5 

8 


10 


ns 

SER after CLKt 

5 

8 


10 


CLK INH after CLKt 

5 

8 


10 


Data after SH/LDt 

5 

8 


10 


CLR Active 
after CLKt 

5 

8 


10 


Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

CpD 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT IftQHfSQ Synchronous 4-Bit Up/Down 

KS74AHCT IW Decade and Binary Counters 


FEATURES 

• Fully Synchronous Operation for Counting and Pro- 
gramming 

• Internal Look Ahead for Fast Counting 

• Carry Output for N-bit Cascading 

• Fully Independent Clock Circuit 

• Function, pin-out, speed and drive compatibility with 
54/7 4ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

These synchronous presettable counters feature an internal 
carry look-ahead for cascading in high-speed counting ap- 
plications. The ’1 68 is a decade counter and the ’1 69 is 
a 4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincident with each other when so in- 
structed by the count enable inputs and internal gating. This 
mode of operation helps eliminate the output counting 
spikes that are normally associated with asynchronous (rip- 
ple clock) counters. A buffered clock input triggers the four 
flip-flops on the rising (positive-going) edge of the clock 
waveform. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level. The load input cir- 
cuitry allows loading with the carry-enable output of 
cascaded counters. As loading is synchronous, setting up 
a low level at the load input disables the counter and causes 
the outputs to agree with the data inputs after the next clock 
pulse. 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction 
of the count is determined by the level of the U/D input. 
When U/D is high, the counter counts up; when low, it 
counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will pro- 
duce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 1 5) counting up. 
This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transition at ENP or ENT are 
allowed regardless of the level of the clock input. 

These counters feature a fully indep endent clock circuit. 
Changes at control inputs (ENP, ENT, LOAD, U/D) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT IfiQ/lfiQ Synchronous 4-Bit Up/Down 

KS74AHCT IW Decade and Binary Counters 
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KS54AHCT IftQ/lfJQ Synchronous 4-Bit Up/Down 

KS74AHCT Decade and Binary Counters 


LOGIC DIAGRAMS (continued) 



lllstrated above is the following sequence: 

1 . Load (preset) to BCD seven 

2. Count up to eight nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 


instated above is the following sequence: 

1 . Load (preset) to BCD seven 

2. Count up to eight nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to one, zero (minimum), nine, eight, and seven 
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Synchronous 4-Bit Up/Down 
Decade and Binary Counters 


KS54AHCT 

KS74AHCT 


168/169 


FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CLK 

U/D 

ENP 

ENT 

LOAD 

Dn 

On 

RCO 





— 

igBi 

j 

L 

( 1 ) 

Parallel Load 




H 

mm 

h 

H 

(D 

Count Up 

t 

h 

1 

i 

h 

X 

Count Up 

( 1 ) 

Count Down 


1 

1 

i 

h 

X 

Count Down 

(D 






■m 

X 

dn 

( 1 ) 

Hold 





■s 

X 

Pn 

H 


H=HIGH voltage level steady state 

h=HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L=LOW voltage level steady state 

l=LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X= Don’t care 

q= Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
t= LOW-to-HIGH clock transition 

NOTE: 

1 . The RCO is LOW when ENT is LOW and the counter is at Terminal Count Terminal Count Up is (HHHH) and Terminal 
Count Down is (LLLL) for ’169. 

The RCO is LOW when ENT is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal 
Count Down is (LLLL) for ’168. 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc —0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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Synchronous 4-Bit Up/Down 
Decade and Binary Counters 


KS54AHCT 

KS74AHCT 


168/169 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





B 

1 







BE 



Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20p<A 
lo= -4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3,84 

Vcc -0.1 

3.7 




V|N = V|H or V|L 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin^Vcc or GND 


±0.1 

±1.0 

. ±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0/^A 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








< 

3. 

o 

II 

K 

3 

.O 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT168, AHCT169 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
V CC = 5.0V ±10% 

KS54AHCT 

T a = -55°C to +125°C 
V CC = 5.0 V ± 10% 


Typ 





Maximum Operating Frequency 

fmax 

C L =50pF 

50 

40 


35 


MHz 

Propagation Delay, 

CLK to RCO 

tpLH 

14 


20 


27 

ns 

tpHL 

14 


20 


27 

Propagation Delay, 

CLK to Any Q 

tpLH 

12 


18 


22 

ns 

tpHL 

12 


18 


22 

Propagation Delay, 

ENT to RCO 

tpLH 

10 


16 


19 

ns 

tpHL 

10 


16 


19 

Propagation Delay, 

U/D to RCO 

tpLH 

13 


19 


24 

ns 

tpHL 

13 


19 


24 

Pulse Duration, 

CLK high or low 

tw 


8 

1 2 


1 5 


ns 

Setup Time, 

Before CLKt 

A, B, C or D 



9 

15 


20 


ns 

ENP or ENT 

9 

15 


15 


LOAD 

9 

15 


20 


U/D 

9 

15 


. 20 


Hold Time, 

Data after CLKt 

th 


0 

0 


- - 0 


ns 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpd 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 1 JO 
KS74AHCT 


4-Bit D-Type Registers with 3-State Outputs 


FEATURES 

• Gated output control lines for enabling or disabling 
the outputs 

• Fully independent clock for operation in parallel-load 
or hold modes 

• For application as bus buffer registers 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =24 mA @ Vol =0.5V for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These 4-bit registers contain D-type flip-flops with 3-state out- 
puts, capable of driving highly-capacitive or low-impedance 
loads. This provides the device with the capability of be- 
ing connected directly to and driving the bus lines in a bus- 
organized system without need for interface or pull-up com- 
ponents. 

Gated enable inputs are provided for controlling the entry 
of data into the flip-flops. When both data-enable inputs 
are low, data at the D inputs are loaded into their respec- 
tive flip-flops on the next positive transition of the buffered 
clock input. Gated output control inputs are also provid- 
ed. When both are low, the normal logic states of the four 
outputs are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a high logic level at either output control input. 
The outputs then present a high impedance and neither 
load nor drive the bus line. Detailed operation is given in 
the function table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 


M[ 

1 



16 

N C 

2 

15 

10 C 

3 

14 

2Q C 

4 

13 

3Q C 

5 

12 

4Q C 

6 

11 

CLK £ 

7 

10 

GND C 

8 

9 


Input 

Output 

Q 

CLR 

CLK 

Data Enable 

Data 

D 

G1 

G2 

H 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

Qo 

L 

t 

H 

X 

X 

Qo 

L 

t 

X 

H 

X 

Qo 

L 

t 

L 

L 

L 

L 

L 

t 

L 

L 

H 

H 


When either M or N (or both) is (are) high the output is disabled 
to the high-impedance state; however sequential operation of the 
flip-flops is not affected. 
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4-Bit D-Type Registers with 3-State Outputs 
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KS54AHCT iJO 
KS74AHCT 17 u 


4-Bit D-Type Registers with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150° C 
Power Dissipation Per Package, P^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20pA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc “ 0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

Vol 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


± 0.1 

± 1.0 

± 1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout=Vcc or GND 


±0.5 

±5.0 

± 10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

lour=0pA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








louT=0pA 
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4-Bit D-Type Registers with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT1 73 


Characteristic 

Symbol 

Conditions r 

T, = 25°C 
V CC = 5.0V 

KS74AHCT 

T,= - 40°C to + 85°C 
V CC = 5.0V±10% 

KS54AHCT 

T a = — 55°C to +125°C 
V C c = 5.0V± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 


50 

30 


25 


MHz 

Propagation Delay, 

CLK to any Q 

tpLH 

Ci_=50pF 

Cl= 1 50pF 

13 

16 


21 

26 


25 

31 

ns 

tpHL 

C L =50pF 

C L = 1 50pF 

13 

16 . 


21 

26 


25 

31 

Propagation Delay, 

CLR to any Q 

tpHL 

C L =50pF 

C L = 1 50pF 

15 

18 


25 

30 


30 

36 

ns 

Output Enable Time, 

M or N to any Q 

tpZH 

Rl= 1 kn 

C L =50pF 

C L =150pF 

12 

15 


20 

25 


24 

30 

ns 

tpZL 

Cl— 50pF 
Cl= 1 50pF 

12 

15 


20 

25 


24 

30 

Output Disable Time, 

M or N to any Q 

tpHZ 

Rl= 1 kfl, C L =50pF 

10 


17 


20 

ns 

tpLZ 

10 


17 


20 

Pulse Width 

CLK High 
or Low 

tw 


7 

12 


15 


ns 

CLR High 

7 

12 


15 


Setup Time, 
before CLKt 




8 

15 


20 


ns 


7 

12 , 


15 



7 

12 


15 


Hold Time 

After CLKt 

G1 and G2 

th 


-3 

0 


0 


ns 

Data 

-3 

0 


0 


Input Capacitance 

ClN 


5 





m 

Output Cipacitance 

COUT 

Output Disabled 

10 





PF 

Power Dissipation 
Capacitance* 

Cpd 









* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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Hex/Quad D-type Flip-Flops 
with Clear 


KS54AHCT 

KS74AHCT 


174/175 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’174 contains six, and the ’175 contains four D-type 
filp-flops all sharing a common clock and a common clear. 
The ’174 features single nail outputs for every flip-flops 
whereas the ’175 has complementary outputs. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. Clock triggering occurs at 
a particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock 
input is at either the high or low level, the D input signal 
has no effect at the output. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATIONS 


FUNCTION TABLE 


’174 



’175 



(Each Flip-Flop) 


Inputs 

Outputs 

CLR 

CLK 

D 

Q Qt 

L 

X 

X 

L H 

H 

*t 

H 

H L 

H 

t 

L 

L H 

H 

L 

X 

O 

o 

9 


t ’1 75 only 
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KS54AHCT ■/ 7 AH 7C Hex/Quad D-type Flip-Flops 

KS74AHCT with Clear 
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KS54AHCT 17AI17G Hex/Quad D-type Flip-Flops 

KS74AHCT with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(V) < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 














Hex/Quad D-type Flip-Flops 
with Clear 


KS54AHCT 

KS74AHCT 


174/175 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT174, AHCT175 






T a = 25°C 
V cc = 5.0V 

KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 

Conditions 1 

T a = — 40°C to +85°C 
V cc = 5.0V ±10% 

T A = -55°C to 
V cc = 5.0V ± 

+ 125°C 

10% 

Unit 





Typ 

Min 

Max 

Min 

Max 


Maximum Clock Frequency 

fmax 



50 


40 



Propagation Delay 


tpLH 


1 1 


17 


20 

ns 

CLK to Q or Q 


tpHL 

C L =50pF 

1 1 


17 


20 

Propagation Delay 


tpLH 


12 


21 


25 

ns 

CLR to Q or Q 


tpHL 


12 


21 


25 

Setup 

Data 



6 

10 


15 


ns 

Time before CLKt 

CLR Inactive 

l SU 


4 

6 


8 


Hold Time, 

Data after CLKt 

th 


0 

0 


0 


ns 

Pulse 

CLK High or Low 

tw 


6 

10 


15 



Width 

CLR Low 



6 

10 


15 


Input Capacitace 

C|N 


5 





El 

Power Dissipation Capacitance* 

Cpd 







ea 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Arithmetic Logic Unit f 
Function Generator 


FEATURES 

• Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus 12 other arithmetic operations 

• Logic function modes: 

Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
Plus 10 other logic operations 

• Full look-ahead for high-speed operations 

on long words 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include plastic “small outline” 
packages, standard plastic and ceramic 300-mil DIPs 


PIN CONFIGURATION 


BO 

c 

V. 

1 

J 

24 

□ 

Vcc 

AO 

c 

2 

23 

0 

AI 

S3 

c 

3 

22 

J 

B1 

S2 

c 

4 

21 

□ 

A2 

SI 

c 

5 

20 

□ 

B2 

so 

c 

6 

19 

3 

A3 

C„ 

c 

7 

ia 

3 

B3 

M 

c 

8 

17 

3 

G 

FC 

c 

9 

16 

3 

C„ + 4 

FI 

c 

10 

15 

3 

P 

F2 

c 

1 1 

14 

3 

A = B 

GND 

c 

12 

13 

D 

F3" 


DESCRIPTION 

The ’181 is an Arithmetic Logic Unit (ALU)/Function 
Generator that performs 1 6 binary arithmetic operations 
on two 4-bit words as shown in table 1 and 2. These opera- 
tions are selected by the four functions select lines (SO, 
SI , S2, S3) and include addition, subtraction, decrement 
and straight transfer. When performing arithmetic manipula- 
tions, the internal carries must be enabled by applying a 
low level voltage to the mode control input(M). A full carry 
look-ahead scheme is made available in these devices for 
fast, simultaneous carry generation by means of 2 cascade- 
outputs (P and G) for the 4-bits in the package. When us- 
ed in conjunction with AHCT182, high-speed arithmetic 
operation can be performed. The typical addition times 
shown in table below illustrates how little is required for 
addition of longer words when full carry look-ahead is 
emploved. 

If high speed is not important, a ripple-carry input (C„) and 
a ripple-carry output (C„+4) are available. However, the 
ripple-carry delay has also been minimized so that arithmetic 
manipulations for small lengths can be performed without 
external circuitry. 

The ’181 will accommodate active-high or active-low data, 
if the pin designations are interpreted as shown below. 

Subtraction is accomplished by 1 ’s complement addition 
where the 1 ’s complement of the subtrahend is generated 
internally. The resultant output is A-B-1 , which requires and 
end-around or forced carry to provide A-B. 

The ’181 can also be utilized as a comparator. The A=B 
output is internally decoded from the function outputs (FO, 
FI , F2, F3) so that when two words of the equal magnitude 
are applied at the A and B inputs, it will assume a high level 
to indicate equality (A=B). The ALU should be in the sub- 
tract mode with C„=H when performing the comparison. 
The A=B output is open-drain so that it can be wire-AND 
connected to give a comparison for more than four bits. 
The carry output (C n + 4 > can also be used to supply 
relative magnitude information. Again, the ALU should be 
placed in the subract mode by placing the function select 
input S3, S2, SI , SO at L,H,H,L respectively. 

These circuits have been designed to not only incorporate 
all of the designer’s requirements for arithmetic operations, 
but also to provide 1 6 possible functions of two boolean 
variables without the use of external circuitry. These logical 
functions are selected by use of the four function select 
inputs (SO, SI , S2, S3) with the mode control input (M) 
at a high level to disable the internal carry. 

The 1 6 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND, AND, OR and NOR functions. 


Pin number 

2 

1 

23 

22 

21 

20 

19 

18 

9 

10 

1 1 

13 

7 

16 

15 

17 

Active-Low Data (Tablel) 

Ao 

Bo 

Ai 

Bi 

A 2 

b 2 

A 3 

b 3 

Fo 

Fi 

f 2 

F 3 

Cn 

C n + 4 

P 

G 

Active-High Data (Table 2) 

Ao 

Bo 

Ai 

Bi 

a 2 

b 2 

A 3 

b 3 

Fo 

Fi 

f 2 

F 3 

C n 

Cn + 4 

X 

Y 
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KS54AHCT iQi Arithmetic Logic Unit/ 

KS74AHCT Function Generator 


O Table 1 


Selection 

Active-Low Data 

M = H 

Logic 

Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 


C n = H 
(with carry) 

L 

L 

L 

L 

-n 

11 

>1 

F=A Minus 1 

F=A 

L 

L 

L 

H 

F=AB 

F=AB Minus 1 

F=AB 

L 

L 

H 

L 

F=£ + B 

F=AB Minus 1 

F=AB 

L 

L 

H 

H 

F= 1 

F=Minus 1 (2’s Comp) 

F=Zero 

L 

H 

L 

L 

F=A + B 

F=A Plus (A + B) 

F=A Plus (A + B) Plus 1 

L 

H 

L 

H 

F=B 

F=AB Plus (A + B) 

F=AB Plus (A + B) Plus 1 

L 

H 

H 

L 

f=aHTb 

F=A Minus B Minus 1 

F=A Minus B 

L 

H 

H 

H 

F=A 4 B 

F=A + B 

F=(A + B) Plus 1 

H 

L 

L 

L 

F=AB 

F=A Plus (A + B) 

F=A Plus (A + B) Plus 1 

H 

L 

L 

H 

F=A ©B 

F=A Plus B 

F=A Plus B Plus 1 

H 

L 

H 

L 

F=B 

F=AB Plus (A + B) 

F=AB Plus (A + B) Plus 1 

H 

L 

H 

H 

F=A 4 B 

F=(A 4 B) 

F=(A 4 B) Plus 1 * 

H 

H 

L 

L 

F=0 

F=A Plus A* 

F=A Plus A Plus 1 

H 

H 

L 

H 

F=AB 

F=AB Plus A 

F=AB Plus A Plus 1 

H 

H 

H 

L 

F=AB 

F=AB Plus A 

F=AB Plus A Plus 1 

H 

H 

H 

H 

F=A 

F=A 

F=A Plus 1 


O Table 2 


Selection 

Active-High Data 

M = H 

Logic 

Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

Cn = L 

(no carry) 

0„ = H 
(with carry) 

L 

L 

L 

L 

F=A 

F=A 

F=A Plus 1 

L 

L 

L 

H 

F=A + 8 

F=A -1- B 

F=(A + B) Pius 1 

L 

L 

H 

L 

F=AB 

F=A + B 

F=(A 4 B) Plus 1 

L 

L 

H 

H 

F=0 

F= Minus 1 (2’s Comp) 

F=Zero 

L 

H 

L 

L 

F=AB 

F=A Plus AB 

F=A Plus AB Plus 1 

L 

H 

L 

H 

F=B 

F=(A + B) Plus AB 

F=(A 4 B) Plus AB Plus 1 

L 

H 

H 

L 

F=Ali?B 

F=A Minus B Minus 1 

F=A Minus B 

L 

H 

H 

H 

F=AB 

F=AB Minus 1 

F=AB 

H 

L 

L 

L 

F = A + B 

F=A Plus AB 

F=A Plus AB Plus 1 

H 

L 

L 

H 

F=A ©B 

F=A Plus B 

F=A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F=(A 4 B) Plus AB 

F=(A 4 B) Plus AB Plus 1 

H 

L 

H 

H 

F=AB 

F=AB Minus 1 

F=AB 

H 

H 

L 

L 

F=1 

F=A Plus A* 

F=A Plus A Plus 1 

H 

H 

L 

H 

F=A 4 B 

F=(A + B) Plus A 

A=(A 4 B) Plus A Plus 1 

H 

H 

. H 

L 

F=A + B 

F=(A + B) Plus A 

F=(A 4 B) Plus A Plus 1 

H 

H 

H 

H 

F=A 

F= A Minus 1 

F=A 




* Each bit is shifted to the next more significant position 
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KS54AHCT 404 
KS74AHCT 101 


Arithmetic Logic Unit/ 
Function Generator 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°Cto+150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

IKS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T. = 25°C 

KS74AHCT 

T,= -40°C to +85°C 

KS54AHCT 

T a =-55°C to +125°C 

Unit 

EB 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input .Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or V| L 
l 0 =-20 M A 
l 0 =-4mA 

By 

Vcc -0.1 
3.98 

? * 

1 co 

O CO 
£ 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
I o =20/jA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

HA 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 
Iout=0hA 


8.0 

80.0 

160.0 


Additional Worst 
Case Supply 

Current 

Alec 

per input in 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 

3.0 

mA 
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KS54AHCT 
KS74AHCT fUI 


Arithmetic Logic Unit/ 
Function Generator 


INPUT 

PARAMETER UNDER 



INPUT PAIRS HIG1H/N0T HIGH TEST TABLE 
FUNCTION INPUTS: SI! = M = 4.5 V, SO = SI = S3 = 0 V 


OTHER DATA INPUTS 


OTHER INPUT 

SAME BIT 

APPLY 4.5 V 

APPLY GND 

Bi 

None 

Ai 


None 



Bi 

None 



Ai 

None 


OUTPUT 

WAVEFORM 


Remaining 
A, Cn 





Remaining 
B, C n 


Remaining 

B 

Remaining 

A 

Remaining 

B 

Remaining 

A 



PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V, SI =S2 = M = 0 V 


INPUT OTHER INPUT _ _ _ . 

OTHER DATA INPUTS 

PARAMETER UNDER SAME BIT 

TEST APPLY 4.5 V I APPLY GND APPLY 4.5 V I APPLY GND 


OUTPUT 

UNDER 

TEST 


OUTPUT 

WAVEFORM 


Remaining 
A and B 
Remaining 
A and B 




Remaining 
A and B, C 
Remaining 
A and B, C 
Remaining 
Cn 

Remaining 

Cn 

Ail 

B 

Remaining 
A, C n 
Remaining 


Any F 
or C n +4 


Out-of-Phase 


Out-of-Phase 
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Arithmetic Logic Unit/ 
Function Generator 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT181 


Characteristic 

Symbol 

Conditions 1 

Cl = 50pF 


KS74AHCT 

T, = — 40°C to + 85 # C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= — 55°C to +125 # C 
Vcc = 5.0V ± 10% 

Unit 

1 




Max 

Propagation Delay, 

C n to C n +4 



8 


14 


17 

ns 



8 


14 


17 

Propagation Delay, 

A or B to C n +4 

tpLH 

M=S1 =S2=0V 

S0=S3 = 4.5V 

16 


24 


29 

ns 

tpHL 

16 


24 


29 

Propagation Delay, 

A or B to Cn+4 

Tplh 

M = S0=S3 = 0V 
SI =S2 = 4.5V 

17 


25 



Q 

tpHL 

17 


25 



Propagation Delay 

A or B to S 

tPLH 

M=S1 =S2=0V 
S0 = S3 = 4.5V 

17 


25 


30 

0 

tpHL 

17 


25 


30 

Propagation Delay 

A or E to (a 

tpLH 

M = S0=S3 = 0V 
SI =S2 = 4.5V 

17 


25 


30 


tpHL 

17 


25 


30 

Propagation Delay 

A or B to P 

tPLH 

M=S0 = S3=0V 
SI =S2=4.5V 

15 


23 


27 


tpHL 

15 


23 


27 

Propagation Delay 

A or B to P 

tpLH 

M=S1=S2=0V 

S0=S3=4.5V 

16 


24 


29 


tpHL 

16 


24 


29 

Propagation Delay 

A or B to Fj 

tpLH 

M=S1 =S2 = 0V 
S0=S3=4.5V 

20 


29 


35 


tpHL 

20 


29 


35 

Propagation Delay 

A or B to Fi 

tpLH 

M=S0=S3=0V 
SI =S2=4.5V 

19 


27 


32 

ns 

tpHL 

19 


27 


32 

Propagation Delay 

A or B to F 

tPLH 

M = 4.5V 

16 


24 


29 

ns 

tpHL 

16 




29 

Propagation Delay 

A or B to A=B 

tpLZ 

M=S0=S3 = 0V 
SI =S2=4.5V 

19 


27 


32 

ns 

tpZL 

16 


24 


29 

Propagation Delay 

C n to any F 

tpLH 


15 




24 

ns 

tpHL 

15 




27 

Input Capacitance 

C|N 


5 





□ 

Power Dissipation Capacitance* 

Cpo 







□ 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT -/O-f 
KS74AHCT fU# 


Arithmetic Logic Unit / 
Function Generator 


PARAMETER MEASUREMENT INFORMATION 

LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = M = 4.5 V, SO = S3 = 0 V 


...... OTHER INPUT . TLjrn to 

UNDER SAME BIT UNDEF 

TEST APPLY 4.5 V I APPLY GND APPLY 4.5 V I APPLY GND TEST 


OUTPUT OUTPUT 
UNDER WAVEFORM 



INPUT BITS EQUAL/NOT EQUAL TEST TABLE 
FUNCTION INPUTS: SO = S3 = M = 4.5 V, SI = S2 = 0 V 


OTHER DATA INPUTS 
UNDEF 

APPLY 4.5 V I APPLY GND TEST 


OUTPUT OUTPUT 
UNDER WAVEFORM 


Remaining 

A and B, C n 

None 

P 

Out-of-Phase 

Remaining 

A and B, C n 

None 

P 

Out-of-Phase 

Remaining 

A and B, C n 

None 

P 

In-Phase 

Remaining 

A and B, C n 

None 

P 

In-Phase 

Remaining 

A and B, C n 

None 

Cn+4 

In-Phase 

Remaining 

A and B, C n 

None 

Cn+4 

In-Phase 

Remaining 

A and B, C n 

None 

Cn+4 

Out-of-Phase 

Remaining 

A and B, C n 

None 

Cn + 4 

Out-of Phase 
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KS54AHCT 

KS74AHCT 


181 


Arithmetic Logic Unit / 
Function Generator 


DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI =S2 = 4.5 V, S0 = S3 = M = 0 V 



Remaining 

A 

Remaining 

B, C n 

Fi 

In-Phase 

Remaining 

A 

Remaining 

B, C n 

Fi 

Out-of-P'hase 

None 

Remaining 

A and B, C n 

P 

In-Phase 

None 

Remaining 

A and B, C n 

P 

Out-of-Phase 

None 

Remaining 

A and B, C n 

G 

In-Phase 

None 

Remaining 

A and B, C n 

G 

Out-of-Phase 

Remaining 

A 

Remaining 

B, C n 

A=B 

In-Phase 

Remaining 

A 

Remaining 

If, C n 

CD 

II 

< 

Out-of-Phase 

All 

A and B 

None 

C n + 4 

or any F 

In-Phase 

None 

Remaining 

A, B, C n 

Cn + 4 

Out-of-Phase 

None 

Remaining 

A, B, Cn 

Cn + 4 

In-Phase 
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KS54AHCT JQ2 

KS74AHCT Look Ahead Carry Generator 


FEATURES 


DESCRIPTION 


• Compatible Carry Functions for direct ALU con- 
nection 

• Cascadable to perform look-ahead across n-bit 
adders. 

• High output current drive: loL = 8mA @ Vol=0.5V 

• Low power consumption characteristic of CMOS 

• Direct interface capability to TTL, NMOS and CMOS 
devices 

• Wide operating voltage range: 4.SV to 5.SV 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



The '182 is a high-speed, look-ahead carry generator, 
capable of anticipating a carry across four binary adders 
or group of adders. These devices can be cascaded to 
perform full look-ahead across n-bit adders. Carry, 
generate-carry, and propagate-carry functions are provided 
as shown in the pin designation table. 

When used in conjuction with the AHCT 1 81 arithmetic logic 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each 1 82 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be 
employed to anticipate carry across sections of four look- 
ahead packages up to n-bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
typical application data. 

Carry input and output of the ALU’s are in their true from, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, out- 
puts, generate, and propagate) of the look-ahead 
generators are implemented in the compatible forms for 
direct connection to the ALU. Reinterpretations of carry 
functions, as explained on the 1 81 data sheet are also ap- 
plicable to and compatible with the look-ahead generator. 
Logic equations for the 1 82 are: 

Cn+x=GO + PO Cn 
Cn+y=G1 + PI GO + PI PO Cn 
Cn+z=G2 + P2 G1 + P2 PI GO + P2 PI PO Cn 
G=G3 + P3 G2 + P3 P2 G1 + P3 P2 PI GO 
P=P3 P2 PI PO 



PIN DESIGNATIONS 


Designation 

Pin No 

Function 

G0,G1 ,G2,53 

3,1,14,5 

Active Low Carry Generate Inputs 

P0.P1 ,P2,F3 

4,2,15,6 

Active Low Carry Propagate Inputs 

Cn 

13 

Carry Input, Active HIGH 

Cn+x, Cn+y, Cn+z 

12,11,9 

Carry Outputs 

G 

10 

Active Low Carry Generate Output 

P 

7 

Active Low Carry Propagae Output 

Vcc 

16 

Supply Voltage 

GND 

8 

Ground 
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KS74AHCT Look Ahead Carry Generator 


FUNCTION TABLES 


FOR S OUTPUT 


INPUTS 

OUTPUT 

5 

G3 

G2 

G1 

GO 

P3 

P2 

PI 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 


All other combinations 


H 


FOR P OUTPUT FOR C n + x OUTPUT 


INPUTS 

OUTPUT 

P3 P2 PI PO 

P 

L L L L 

L 

All other 
combinations 

H 


INPUTS 

OUTPUT 

GO PO C n 

Cn"t" x 

L X X 

H 

X L H 

H 

All other 
combinations 

L 


Cn+y OUTPUT 


INPUTS 

OUTPUT 

Cp+y 

G1 

GO 

PI 

PO 

Cn 

L 

X 

X 

X 

X 

H 

X 

L 

L 

X 

X 

H 

X 

X 

L 

L 

H 

H 


All other combinations 


L 


Cn+z OUTPUT 


INPUTS 

OUTPUT 

Cn+z 

G2 

G1 

GO 

P2 

PI 

PO 

Cn 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

L 

X 

X 

X 

H 

X 

X 

L 

L 

L 

X 

X 

H 

X 

X 

X 

L 

L 

L 

H 

H 


All other combinations 


L 


LOGIC DIAGRAM 



H = high-level, L = low level, X = don’t care 
Any inputs not shown in a given table are don’t care 
with respect to that output. 

Figure; THE ’182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT 


'182 
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KS54AHCT 400 
KS74AHCT IO * 


Look Ahead Carry Generator 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, ....... -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t a . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


f Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°Cfrom 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to -f85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74AHCT 

T.= — 40°C to +85°C 

KS54AHCT 

T, = — 55°C to +125°C 

Unit 




039 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
lo=— 20pA 
lo =_ 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

v cc - 0.1 

3.7 




Vin=V| H or Vil 






Maximum Low-Level 

VoL 

l o =20/iA 

o 

0.1 




Output Voltage 

lo=4mA 


0.26 






lo=8mA 


0.39 




Maximum Input 
Current 

•in 

Vin— V cc or GND 


±0.1 

±1.0 



Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=O^A 


8.0 

80.0 

160.0 




per input pin 

? 

mm. 




Additional Worst 


Vi=2.4V 

1 

■ 1 ■ 




Case Supply 


other Inputs: 

H 

. ■ 

2.9 

3.0 

mA 

Current 


at Vcc or GND 


■ 






Iout=0^A 

■ 

II 
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KS54AHCT fon 

KS74AHCT 1 Look Ahead Carry Generator 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT1 82 


Characteristic 

Symbol 

Conditions^ 

T,=25°C 
V CC = 5.0V 

KS74AHCT 

T a = -40°C to +85°C 
V CC = 5.0V±10% 

KS54AHCT 

T,= — 55°C to +125°C 
V CC =5.0V± 10% 







Propagation Delay, 

Pi Or Gi to Cn+xCn+y> Cn+z 

tpLH 

C L =50pF 

12 


20 


24 

B 

tpHL 

12 


20 


24 

Propagation Delay, 

Pi or Gi to S 

tpLH 

C L =50pF 

12 


20 


24 


tpHL 

12 


20 


24 

Propagation Delay, 

Cn tO Cn+Xi Cn+y, Cn+z 

tPLH 

C L =50pF 

15 


21 


26 


tpHL 

15 


21 


26 

Propagation Delay 

Pi to P 

tpLH 

Cu=50pF 

11 


18 


21 

m 

tPHL 

11 


18 


21 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 







EB 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 4QQ 

KS74AHCT Dt/a/ Carry-Save Full Adders 


FEATURES 

• For use in high-speed wallace-tree summing 

• Fast addition operation 

• Low power consumption characteristic of CMOS 

• High output current drive: loL = 8mA @ Vol = 0.5V 

• Direct interface capability with TTL, NMOS and 
CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’183 is a dual full adder features an individual carry 
output from each bit for use in multiple-input, carry-save 
techniques to produce the true sum and true carry out- 
puts with no more than 2 gate delays. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 


A.C 

1 

“T=7 

14 

NCC 

2 

13 

B * C 

3 

12 

c. C 

4 

11 

C°*C 

5 

10 

s.c 

6 

9 

GNDC 

7 

8 


Inc 



FUNCTION TABLE 

(Each Half) 


Inputs 

Output 

A 

B 

C 

S 

Co 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

H 

L 

H 

. L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

_ H 

H 
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KS54AHCT 4QQ 

KS74AHCT Dual Carry-Save Full Adders 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins . ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 


of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability, 
t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

583S 



Unit 

Effl 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l 0 =— 20pA 
lo=-4mA 

00 

Vcc -0.1 
3.98 


Vcc -0.1 

3.7 

B 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil. 
l o =20pA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0^39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin— Vcc or GND 

louT=0pA 


2.0 

20.0 

40.0 

mA 

Additional Worst 
Case Supply 

Current 

Alee 

per input in 
V|=2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 


■ 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), AHCT183 


Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
Vcc = 5.0V 

KS74AHCT 

T,= -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 




Max 

Propagation Delay 

tpLH 

C L =50pF 

10 


15 


18 

ns 


13 


20 


24 

Input Capacitance 



5 





ca 

Power dissipation Capacitance* 

CpD 







E3 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f m- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT IQ/l Synchronous 4-Bit Up/Down 

KS74AHCT 1 Decade Counters 


FEATURES 

• Single down/up count control line 

• Look-ahead circuit enhances speed of cascaded 
counters 

• Fully synchronous in count modes 

• Asynchronously presettable with load control 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “smali outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


BC 


— 


1 

16 

D Vcc 

QbC 

2 

15 

D a 

a* C 

3 

14 

U CLK 

CTEN C 

4 

13 

□ RCO 

o/U c 

5 

12 

3 MAX/MIN 

Qc C 

6 

11 

3 load 

Qo £ 

7 

10 

Dc 

GND C 

8 

9 

Do 


FUNCTION TABLE 



INPUTS 

EB 

LOAD 

D/0 

£tEH 

CLK 

Input 

LaI 


parallel load 

L 

X 

X 

X 

L 


L 

X | 

x 

X | 

H 


count up 

mm 

m 


t 

mm 

count up 

S3HH 

mm 


w. 

t 

mm 

count down 


h : 

ES 

mm 

x 


B3E2S9I 


RCS and max/min function table 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 

D/0 

CTER 

CLK 

Q* 

Qb 

Qc 

Oo 

MAX/MIN 

WHO 

H 

H 

X 

H 

X 

X 

H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

is 

H 

X 

X 

H * 

T_ 

u 

L 

H 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

IT 

L 

L 

L 

L 

~L 

"LX 


H » HIGH voltage level 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH CLK transition 
X = Don't care 

t = LOW-to-HIGH CLK transition 
IT — one LOW level pulse 

~L«= MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition 


DESCRIPTION 

These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out- 
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to- 
high-le vel transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc- 
tion of the count is determined by the level of the down/up 
(D/U) input. When D/U is low, the counter counts up and 
when D/U is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/O) that will 
modify the operating mode have no affect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in- 
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 1 5) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT 10(1 Synchronous 4-Bit Up/Down 

KS74AHCT Decade Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, I|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins . ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T s 

= 25°C 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125 0 C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin — Vih or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin = V| H or V| L 






Maximum Low-Level 

VOL 

l o = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo = 4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
louT=0>iA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0fiA 
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KS54 AHCT 4 Qf) Synchronous 4-Bit Up/Down 

KS74AHCT Decade Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT190 


Characteristic 

Symbol 

Conditions 1 

T,=2S°C 
V cc = 5.0V 

KS74AHCT 

T, = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to + 125°C 
V CC = 5.0 V ± 10% 


Typ 





Maximum Clock Frequency 

fmax 

Ci_=50pF 

50 

30 


25 


MHz 

Propagation Delay, 

LOAD to any Q 

tpLH 

18 


30 


36 

ns 

tpHL 

18 


30 


36 

Propagation Delay, 

A,B,C, D to any Q 

tpLH 

13 


21 


25 

ns 

tpHL 

13 


21 


25 

Propagation Delay, 

CLK to RCO 

tpLH 

12 


20 


24 

ns 

tPHL 

12 


20 


24 

Propagation Delay, 

CLK to any Q 

tpLH 

1 1 


18 


22 

ns 

tpHL 

11 


18 


22 

Propagation Delay, 

CLK to MAX/MIN 

tpLH 

19 


31 


37 

ns 

tpHL 

19 


31 


37 

Propagation Delay, 

D/0 to RCO 

tpLH 

19 


32 


38 

ns 

tpHL 

19 


32 


38 

Propagation Delay, 

D/U to MAX/MIN 

tpLH 

15 


25 


30 


tpHL 

15 


. 25 


30 u 

Propagation Delay, 

CTEN to RCO 

tpLH 

1 1 


18 



22 

ns 

tpHL 

1 1 


18 


22 

Pulse Width 

CLK High or Low 

tw 


10 


17 


20 

ns 

LOAD Low 

12 


20 


25 

Setup Time 

Data before LOAD! 

tsu 


10 

17 


20 


ns 

CTEN before CLKt 

10 

17 


20 


D/U before CLKt 

10 

17 


20 


LOAD Inactive 
before CLKt 

10 

17 


20 


Hold Time 

Data after LOADt 

th 


2 

4 


5 


ns 

CTEN after CLKt 

0 

0 


0 


D/0 after CLKt 

0 

0 


0 


Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

CpD 


80 





pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 1Q4 
KS74AHCT 1 


Synchronous 4-Bit Up/Down 
Binary Counters 


FEATURES 

• Single down/up count control line 

• Look-ahead circuitry enhances speed of cascaded 
counters 

• Fully synchronous in count modes 

• Asynchronously presettable with load control 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



“ “ 




BC 

1 

16 

D v cc 

QbC 

2 

15 

Da 

Q* C 

3 

14 

□ CLK 

CTEN C 

4 

13 

D RCO 

D/U C 

5 

12 

3 MAX/MIN 

Qc 0 

6 

11 

U LOAD 

Qo £ ” 

7 

10 

Dc 

GND C 

8 

9 

Jo 


FUNCTION TABLE 


OPERATING MODE 



INPUTS 



OUTPUTS 


| D/U 


CLK 

Input 

0„ 

LOAD 

CTEN 


L 

X 

X 

X 

L 

L 

parallel load 

L 

X 

X 

X 

H 

H 

count up 

H 

L 

1 

t 

X 

count up 

count "down 

H i 

H 1 

1 

f J 

X 

count down 

hold (do nothing) 

H ! 

X 

H 

X H 

X 

no change 


RCO AND MAX/MIN FUNCTION TABLE 



INPUTS 


TERMINAL COUNT STATE 

OUTPUTS 

D/U 

CTEfj 

CLK 

Qa 

Ob 

Qc 

Qd 

MAX/MIN 

RCO 

H 

H 

X 

H 

X 

X 

H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

U 

H 

X 

X 

H 

t 

t_t 

L 

H 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

"LT 

L 

L 

L 


1_ 

"LT 


H = HIGH voltage level 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH CLK transition 
X = Don’t care 

t = LOW-to-HIGH CLK transition 
"U“ = one LOW level pulse 

~L= MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition 
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DESCRIPTION 

These are high-speed synchronous, reversible 4-bit binary 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out- 
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to- 
high-level transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc- 
tion of the count is determined by the level of the down/up 
(D/U) input. When D/U is low, the counter counts up and 
when D/U is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/U) that will 
modify the operating mode have no affect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in- 
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 1 5) counting up. The nipple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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Synchronous 4-Bit Up/Down 
Binary Counters 


LOGIC DIAGRAM 



Typical Load, Count, and Inhibit Sequence 


DATA 1 8 
INPUTS |C 



I 131 14 16 0 12 

I II COUNT UP — 


2 ) 2 |1 0 15 14 13 

pH |— COUNT DOWN— I 


Sequence: 

( 1 ) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 
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KS54AHCT ^Q*f Synchronous 4-Bit Up/Down 

KS74AHCT ' Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T* 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20/iA 
| 0 =— 4mA 

Vcc 

4.2 

Vcc — o.i 
3.98 

V CC - 0.1 

3.84 

v cc - o.i 

3.7 

V 

1 J 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


± 0.1 

± 1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0mA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lour=0jiA 
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KS54AHCT 1Q4 
KS74AHCT faf 


Synchronous 4-Bit Up/Down 
Binary Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT191 


Characteristic 

Symbol 

Conditions^ 

T, =25°C 
V cc = 5.0 V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = -55»C to + 125°C 
Vcc = 5.0V ± 10% 






Typ 

Min 





Maximum Clock Frequency 

fmax 


50 

30 


25 



Propagation Delay, 

tPLH 


18 


30 


36 

Q 

LOAD to any Q 

tPHL 


18 


30 


36 

Propagation Delay, 

tPLH 


13 


21 


25 


A,B,C, D to any Q 

tPHL 


13 


21 


25 

Propagation Delay, 

tPLH 


12 


20 


24 

Q 

CLK to RCO 


tPHL 


12 


20 


24 

Propagation Delay, 

tPLH 


11 


18 


22 


CLK to any Q 


tPHL 

C L =50pF 

1 1 


18 


22 

Propagation Delay, 

tPLH 

19 


31 


37 


CLK to MAX/MIN 

tPHL 


19 


31 


37 

Propagation Delay, 

tPLH 


19 


32 


38 


D/U to RCO 


tPHL 


19 


32 


38 

Propagation Delay, 

tPLH 


15 


25 


30 


D/U to MAX/MIN 

tPHL 


15 


25 


30 


Propagation Delay, 

tPLH 


11 


18 


22 

ns 

CTEN to RCO 

tPHL 


1 1 


18 


22 

Pulse I Width 

CLK High or Low 

tw 


10 


17 


20 

ns 

LOAD Low 


12 


20 


25 


Data before LOADt 



10 

17 


20 



Setup Time 

CTEN before CLKt 

tsu 


10 

17 





D/U before CLKt 


10 

17 

1 

1 



LOAD Inactive 
before CLKt 



10 



l 




Data after LOADt 



2 

4 


5 



Hold Time 

CTEN after CLKt 




0 


0 







0 

0 


0 



Input Capacitance 



5 









80 





O 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 1QO Synchronous 4-Bit Up/Down 

KS74AHCT Decade Counters with Dual Clock 


FEATURES 

• Look-ahead circuit enhances cascaded counters 

• Fully synchronous in count modes 

• Parallel asynchronous load for modulo-N count 
lengths 

• Asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


DESCRIPTION 

These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(iripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to- 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in- 
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi- 
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func- 
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all out- 
puts low) and the count-down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 1 5) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count- 
up inputs, respectively, of the succeeding counter. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


OPERATING MODE 



INPUTS 






OUTPUTS 




CLR 

LOAD 

UP 

DOWN 

A 

B 

c 

D 

Qa 

Qb 

Qc 

Qd 

CO 

BO 

reset (clear) 

H 

X 

X 

L 

o 

D 

n 

D 

— 

L 

L 

— 



H 

X 

X 

H 

H 

H 

H 

H 

19 

L 

L 

H 




L 

L 

X 

L 

n 

n 

n 

n 


L 

L 





L 

L 

X 

H 

nf 





L 

L 




paraiel load 

L 

L 

L 

X 






B 

C 





L 

L 

H 

X 





n 

B 

C 




count up 

L 

H 

t 

H 






count up 




count down 

L 

H 

H 

t 

D 

D 

a 



count down 





* CO=Up at terminal count up (HHHH) L = LOW voltage level 

* * BO = Down at terminal count down (LLLL) X = don’t care 

H = HIGH voltage level t = LOW to HIGH clock transition 
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KS54AHCT 1QO Synchronous 4-Bit Up/Down 

KS74AHCT Decade Counters with Dual Clock 



Typical load, count, and Inhibit saquences 



Sequence; 

(1) Load (preset) to BCD seven. 

(2) Count up to eight, mine(maximum) 
zero, one, and two. 

(3) Inhibit 

(4) Count down to one, zero 
(minimum), nine, egiht, 
and seven 


NOTE A: Clear overrides load data, and count inputs. 
Note B:When count up, count-down input must be high; 
when counting down, countup intput must be high. 
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KS54AHCT 4QO 
KS74AHCT 


Synchronous 4-Bit Up/Down 
Decade Counters with Dual Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7 V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V CC +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85° C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc~5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

mqSZSSH 

Unit 




E3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 




2.0 

_i 

o 

evi 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =-20hA 
lo*-4mA 

Qa 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 

B 



Vin=Vih or V|L 

■ 




■ 

Maximum Low-Level 

Vot 

Io-20mA 


0.1 

0.1 

0.1 

■ 

Output Voltage 

lo“4mA 


0.26 

0.33 

0.4 

m 



lo=8mA 

■ 

0.39 

0.5 


■ 


■in 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

BS5BB 

Icc 

Vin*Vcc or GND 
Iout*0mA 


8.0 

80.0 

160.0 

jjA 



per input in 

» 

| 




Additional Worst 


V|=2.4V 

■ 

■ 




Case Supply 

Alee 

other Inputs: 

■ 


2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







louT“0>iA 

■ 

■ ■ 





S§ SAMSUNG 


223 















































KS54AHCT -f QO Synchronous 4-Bit Up/Down 

KS74AHCT * Decade Counters with Dual Clock 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT192 






t, = 25®C 
V cc = 5.0V 

KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 

Conditions' 

T» = -40®C to +85*C 
V CC = 5.0V±10% 

T,= - 55“C to -HZSOC 
Vcc = 5.0V ± 10% 

Unit 





Typ 


Max 


Max 


Maximum Clock Frequency 

fmax 


50 

30 


25 



Propagation Delay, 

tPLH 


11 


18 


22 

ns 

UP to CO 


tPHL 


11 


18 


22 

Propagation Delay, 

tPLH 




18 


22 

ns 

DOWN to any Q 

tpHL 

Ci_=50pF 

11 


18 


22 

Propagation Delay, 

tPLH 


11 


19 


23 

ns 

UP or DOWN to any Q 

tPHL 


11 


19 


23 

Propagation Delay, 

tPLH 


17 


29 


35 

ns 

LOAD to any Q 

tPHL 


17 

. 

29 , 


35 

Propagation Delay, 

CLR to any Q 

tPLH 


10 




20 

ns 


CLR High 



6 

10 


15 




LOAD Low 

tw 


10 

17 


20 



Pulse Width 

UP or DOWN High 
or Low 



10 

17 


20 




Data before LOADt 



10 

17 


29 




CLR Inactive before 
UPt or DOWNt 



10 

17 


20 



Setup Time 

LOAD Inactive before 
UPt or DOWNt 

tsu 


10 

17 




ns 


UP high before 

DOWNt 




17 



1 



Down high before UPt 



8 

15 


15 




Data after LOADt 



0 

0 


0 



Hold Time 

UP High after DOWNt 

th 


0 

0 


0 


ns 


DOWN High after UPt 



3 

8 


6 



Input Capacitance 

C|N 


5 





EH 

Power Dissipation Capacitance* 

Cpp 


80 





E3 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT •iQO Synchronous 4-Bit Up/Down 

KS74AHCT * Binary Counters with Dual Clock 


FEATURES 

• Look-ahead circuitry enhances cascaded counters 

• Fully synchronous in count modes 

• Parallel asynchronous load for modulo-N count 
lengths 

• Asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


B C 

1 

— 

16 

H Vcc 

Qb Q 

2 

15 

□ A 


3 

14 

□ CLR 

DOWN C 

4 

13 

□ §5 

UP £ 

5 

12 

3 CO 

Qc C 

6 

11 

□ LOAD 

Qo C 

7 

10 

3 c 

GND C 

8 

9 

3 ° 


DESCRIPTION 

These are high-speed synchronous reversible 4- bit binary 
counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(iripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to- 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in- 
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi- 
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func- 
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all out- 
puts low) and the count down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 1 5) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count- 
up inputs, respectively, of the succeeding counter. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 


FUNCTION TABLE 


All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



OPERATING MODE 

INPUTS 



OUTPUTS 



CLR 

LOAD 

UP 

DOWN 

A 

B 

C 

D 

Qa 

Qb 

Qc 

Qd 

CO 

BO 




X 



X 

X 

X 

L 

L 

L 

L 

H 

L 



X 



X 

X 

X 

L 

L 

L 

L 

H 

H 


L 

L 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

parallel load 

L 

L 

X 

H 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

L 

X 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 


L 

L 

H 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

count up 

L 

H 

t 

H 

B 

X 

X 

X 

count up 

H* 

H 


L 

H 


t 

B 

X 

X 


count down 

H 

H** 


H= HIGH voltage level t= LOW-to-HIGH clock transition 
L= LOW voltage lovel * CO = UP at terminal count up (HHHH) 

X= don’t care * * BO = DOWN at terminal count down (LLLL) 
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KS54AHCT 4 QQ Synchronous 4-Bit Up/Down 

KS74AHCT 1 Binary Counters with Dual Clock 


LOGIC DIAGRAM 



Typical Clear, Load, and Count Sequences 



Sequence: 

(1) Clear outputs to zero. 

(2) Load (preset) to binary thirteen. 

(3) Count up to fourteen, fifteen, carry, zero, 
one and two. 

(4) Count down to one, zero, borrow, fifteen, 
fourteen, and thirteen. 

Note A: Clear overrides load data, and count 
inputs. 

Note B: When counting up, count-down input 
must be high; when counting down, count-| 
up input must be high. 
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KS54AHCT j QO Synchronous 4-Bit Up/Down 

KS74AHCT Binary Counters with Dual Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or V il 
lo= — 20 /jA 
| 0 =-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

< 

"■ o 

. .. 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vi H or Vil 
l O = 20^A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=V C c or GND 
louT=0p<A 


_ - 

8.0 

80.0 

160.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

Vi = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0wA 


2.7 

2.9 

3.0 

mA 
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KS54AHCT 1QQ Synchronous 4-Bit Up/Down 

KS74AHCT ' Binary Counters with Dual Clock 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT193 







KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 

Conditions 1 

V CC = 5.0V 

T a = -40°C to +85°C 
V C c = 5.0V±10°/o 

T a = -55°C to +125°C 
V CC = 5.0V± 10% 


[ 




Typ 




Max 


Maximum Clock Frequency 

fmax 


50 

30 


25 


MHz 

Propagation Delay, 

tpLH 


11 


18 


22 

ns 

UP to CO 


tpHL 


11 


18 


22 

Propagation Delay, 

tpLH 


11 


18 


22 

ns 

DOWN to any Q 

tpHL 

Ci_=50pF 

11 


18 


22 

Propagation Delay, 

tpLH 


11 


19 


23 

ns 

UP or DOWN to any Q 

tpHL 


11 


19 


23 

Propagation Delay, 

tpLH 


17 


29 


35 

ns 

LOAD to any Q 

tpHL 


17 


29 


35 

Propagation Delay, 

CLR to any Q 

tpLH 


10 


17 


20 

ns 


CLR High 



6 

10 


15 




LOAD Low 

tw 


10 

17 


20 


ns 

Pulse Width 

UP or DOWN High 
or Low 



10 

17 


20 




Data before LOADt 



10 

17 


29 




CLR Inactive before 
UPt or DOWNt 



10 

17 


20 



Setup Time 

LOAD Inactive before 
UPt or DOWNt 

tsu 


10 

17 


20 


ns 


UP high before 

DOWNt 



10 

17 


17 




Down high before UPt 



8 

15 


15 




Data after LOADt 



0 

0 


0 



Hold Time 

UP High after DOWNt 

th 


0 

0 


0 


ns 


DOWN High after UPt 



3 

8 


6 



Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

CpD 


80 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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4-Bit Bidirectional 
Universal Shift Registers 


KS54AHCT IQ A 
KS74AHCT 


FEATURES 

• Parallel-to-Serial, Serial-to-Parallel Conversions 

• Left or Right Shifts 

• Parallel Synchronous Loading 

• Direct Overriding Clear 

• Temporary Data Latching Capability 

• Function, pin-out, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These bidirectional shift registers feature parallel outputs, 
right-shift and left-shift serial inputs, operating-mode-control 
inputs, and a direct overriding clear line. The register has 
four distinct modes of operation: 

— Inhibit clock (temporary data latch/do nothing) 

— Shift-right (in the direction Qa toward Qd) 

— Shift-left (in the direction Qd toward Qa) 

— Parallel (broadside) load 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, 
SO and SI , high. The data is loaded into the associated 
flip-flops and appear at the outputs after the positive tran- 
sition of the clock input. During loading, serial data flow 
is inhibited. 

Shift-right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn- 
chronously and new data is entered at the shift-left serial 
inputs. Clocking of the flip-flop is inhibited when both mode 
control inputs are low. 


CLR C 

1 

— 

16 

SR SER Q 

2 

15 

AC 

3 

14 

BC 

4 

13 

c C 

5 

12 

D C 

6 

11 

SL SER C 

7 

10 

gndC 

8 

9 


FUNCTION TABLE 


H=high level (steady state) 

L=low level (steady state) 

X=irrelevant (any input, including tran- 
sitions) 

t= transition from low to high level 
a,b,c,d=the level of steady-state input at 
inputs A,B,C, or D, respectively. 
Qao, Qbo, Qco, Qoo=the level of Qa, 
Qb, Qc, or Qd, respectively, before 
the indicated steady-state input condi- 
tions were established. 

QAn, Qbd, Qcn, QDn=the level of Qa, 
Qb, Qc, respectively, before the most- 
recent t transition of the clock. 
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INPUTS 

OUTPUTS 

era 

MODE 

CLK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

SI 

SO 

LEFT 

RIGHT 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

L 

X 

X 

X 

X 

X 

X 

O 

< 

O 

Qbo 

o 

o 

o 

Qdo 

H 

H 

H 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

H 

L 

H 

t 

X 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

H 

L 

H 

t 

X 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

H 

H 

L 

t 

H 

X 

X 

X 

X 

X 

QBn 

Qcn 

Qdn 

H 

H 

H 

L 

t 

L 

X 

X 

X 

X 

X 

QBn 

Qcn 

QDn 

L 

H 

L 

L 

X 

X 

X 

X 

X 

X 

X 

Qao 

Qbo 

Qco 

Qdo 
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KS54AHCT H QA 4-Bit Bidirectional 

KS74AHCT 1 Universal Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) . .. ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) . ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

E 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




m 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
lo=— 20fiA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

VOL 

lo=20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

M A 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

AlcC 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








IOUT=0)iA 
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4-Bit Bidirectional 
Universal Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <2 ns), AHCT1 94 


Characteristic 

Symbol 

Conditions 1 

T, =25°C 
V CC = S.OV 

KS74AHCT 

T a = -40°C to +85°C 
V CC = 5.0V±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 





Maximum Clock Frequency 

fmax 

C L =50pF 

60 

35 


30 


m 

Propagation Delay, 

CLK to Q h 

tpLH 

10 


17 


20 


tpHL 

10 




20 

Propagation Delay, 

CLR to Q h 

tpHL 







Pulse Width 

CLR LOW 

tw 


10 



20 



CLK High or LOW 

10 



20 


Setup Time, 

Any Input before CLKt 

ts 







ns 

Hold Time, 

Data after CLKt 

ts 


-3 

0 


0 


BE 

Input Capacitance 

ClN 


5 





■aa 

Power Dissipation Capacitance* 

Cpo 


80 





Eli 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS74AHCT 


4-Bit Bidirectional 
Universal Shift Registers 


FEATURES 

• Parallel-to-Serial, Serial-to-Parallel Conversions 

• Parallel Synchronous Loading 

• J and K Inputs to First Stage 

• Right-shift Only with Complementary Outputs on Last 
Stage 

• Direct Overriding Clear 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

These 4-bit rigisters feature parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. The registers have two modes of operation: 

Parallel (broadside) load 

Shift (in the direction Aa toward Qd) 

Parallel loading is accomplished by applying the four bits 
of data and taking the shift/load control input low. The data 
are loaded into the associated flip-flops and appear at the 
outputs after the positive transition of the clock input. During 
loading serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. Serial data for this mode is entered 
at the J-K inputs. These inputs permit the first stage to per- 
form as a J-K, D-, or T-type flip-flop as shown in the func- 
tion table. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


INPUTS 

OUTPOUTS 

CLR 

SH/LD 

CLK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

Qd 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 

L 

X 

X 

X 

X 

X 

X 

Qao Qbo 

Qco Qdo 

Qdo 

H 

H . 

t 

L 

H 

X 

X 

X 

X 

Qao Qao 

Qbo 

Qcn 

Qcn 

H 

H 

t 

L 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

t 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

t 

H 

L 

X 

X 

X 

X 

QAn 

QAn 

QBn 

Qcn 

Qcn 


H=high level (steady state) 

L=low level (steady state) 

X=irrelevant (any input, including tran- 
sitions) 

f=transition from low to high level 
a,b,c,d=the level of steady-state input at 
A,B,C, or D, respectively. 

Qao, Qbo, Qco, Qoo=the level of Qa, 
Qb, Qc, or Qd, respectively, before 
the indicated steady-state input condi- 
tions were established. 

QAn, Qbd, Qcn=the level of Q A , Qb or Q c , 
respectively, before the mostrecent 
transition of the clock. 


S§ SAMSUNG 

m Electronics 


233 







KS54AHCT 

KS74AHCT 


4-Bit Bidirectional 
Universal Shift Registers 



ig SAMSUNG 


Electronics 




KS54AHCT iQC 
KS74AHCT 


4-Bit Bidirectional 
Universal Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V| < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150 o C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: ■ -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS {Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

t 8 

= 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
Iq=— 20pA 
lo=" A mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

< 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
louT=0pA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








•out = Op A 
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Universal Shift Registers 


KS54AHCT f QC 
KS74AHCT 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT195 


Characteristic 

Symbol 

Conditions? 

T, = 25°C 
V cc = 5.0V 

KS74AHCT 

T a =-40°C to +85°C 
V cc = 5.0V ±10% 



Typ 

Min 

Max 

Min 





60 

35 


30 


BUB 

Propagation Delay, 

CLK to Q h 


10 


17 



ns 


10 


17 









22 

ns 





10 



20 


ns 

CLK High or Low 

10 

17 


20 


Setup Time 
before CLKt 

SH/LD High 



10 

17 


20 



Serial or Parallel 
Data 

. 10 

17 


20 


CLR inactive 

10 

17 


20 


Hold Time 
after CLKt 

SH/LD High 



-3 

0 


0 



Serial or Parallel 
Data 

-3 

0 


0 


Input Capacitance 



5 






Power Dissipation Capacitance* 




MM 




O 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 0-//1 
KS74AHCT 


Octal Buffers and Line Drivers 
with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =24 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


DESCRIPTION 

These high-speed octal buffers and line drivers are design- 
ed specificaly to improve both the performance and den- 
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting 
non-inverting outputs and symmetrical complementary in- 
put control (both active-low, or one active-low, the other 
active-high). 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



Input 

Output 

G 

A 

Y 

L 

L 

H 

L 

H 

L 

H 

X 

Z 
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Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, b 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s tg . .. -65°Cto+150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Octal Buffers and Line Drivers 
with 3-State Outputs 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
O perating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74A)HCT 

T a = -40°C to +85°C 

T a = 

KS54AHCT 
— 55°C to +125°C 

Unit 





Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



6.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
b=-20(iA 
b= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

d Tt 

1 00 

o co 
o 
> 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 







Maximum Low-Level 

V 0 L 

b=20fiA 

0 

0.1 

0.1 


0.1 


Output Voltage 

b=1 2mA 


0.26 

0.33 


0.4 

V 



b=24mA 


0.39 

0.5 




Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

bz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

be 

Vin=Vcc or GND 

Iout=0mA 


8.0 

80.0 

160.0 

fA 
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KS54AHCT 04 (\ Octal Buffers and Line Drivers 

KS74AHCT ^ 1 v with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , ti<2 ns), AHCT210 







KS74AHCT 

KS54AHCT 






T. = 25°C 

T,= -40°C to +85®C 

T,= -55°C to +125'C 


Characteristic 


Conditions^ 

V cc = 5.0V 

Unit 




Vcc = S.OV ±10% 

Vcc = 5.0 V ± 10% 






Typ 

Min 

Max 

Min 

Max 




C L =50pF 

U| 


KB 



■ 

Propagation Delay, 

A to Y 

C L =1 50pF 



as 


mSm 



C L =50pF 

n 


■i 


MEM 


C|_=1 50pF 



WSM 



1 




Ci_=50pF 

mm 


■■ 


MM 


Output Enable Time, 
Enable to Y 

R L =1kfl 

Cl= 1 50pF 



MBM 





C L =50pF 

mm 




MM 



Cl= 1 50pF 

iSB 


Ml 




Output Disable Time, 


Rl= 1 kfl 


13 


18 


22 


Enable to Y 


Cl=50pF 

13 


18 


22 

Input Capacitance 



5 





m 

Output Capacitance 

CoUT 

Output Disabled 

10 





o 

Power Dissipation 

Cpo* 

Output Disabled 

5 





□ 

Capacitance * 

Output Enabled 

30 






* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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3-Line 8-Line Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems. 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used with high-speed memories utilizing a fast enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

This conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active- 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. 

A 24-line decoder can be implemented without external 
inverters and a 31 -line decoder requires only one inverter. 
An enable input can be used as a data input for 
demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


Enable 

Inputs 

Select 

Inputs 

Outputs 

G1 

G2* 

C 

B 

AJ 

Y0 

Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

Y7 

X 

H 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 

H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


* G2=G2A+G2B 
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3-Line 8-Line Decoders/Demultiplexers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5 V or V 0 > Vcc +0.5V) . . ±20 mA 

Continuous Output Current Per Pin, b 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg • . . -65°C to +150°C 
Power Dissipation Per Package, Pdl 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, V| N , Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55 6 C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 

KS74AHCT 


3-Line 8-Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



Minimum High-Level 
Input Voltage 

V,H 


Maximum Low-Level 
Input Voltage 

VlL 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20(iA 
lo= -4mA 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o =20fiA 
lo=4mA 
lo=8mA 

Maximum Input 
Current 


Vin=Vcc or GND 

Maximum Quiescent 
Supply Current 


Vin = Vcc or GND 
Iout=OmA 

Additional Worst 
Case Supply 

Current 


per input pin 
Vi=2,4V 
other Inputs: 
at Vcc or GND 
Iout=OmA 





AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT238 


Characteristic 


Propagation Delay, 

A, B, C or Y 

Propagation Delay, 

G1 to any Y 

Prop aga tion Delay , 

G2A or G2B to any Y 

Input Capacitance 

Power Dissipation Capacitance* 



* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OOQ 
KS74AHCT 


Dual l-o f-4 Decoder/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times in high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. 

This means that the effective system delay introduced by 
the decoder is negligible. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



Inputs 


Enable 


Select 


B 


X X 
L L 
L H 
H L 
H H 


Outputs 


Y0 


Y1 


Y2 


Y3 
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KS54AHCT 

KS74AHCT 


LOGIC DIAGRAM 


Dual l-of-4 Decoder/Demultiplexers 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V C c +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT OOQ 
KS74AHCT 


Dual 1-of-4 Decoder/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

B 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 




t7B 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or V| L 
l o =-20 M A 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 




Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin^Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








lout=OpA 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT239 


Characteristic 

Symbol 

Conditions 1 

— 

T a = 25°C 
V CC = 5.0 V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0 V ±10% 

KS54AHCT 

T„ = -55°C to +125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

A or B to any Y 

tpLH 

C L =50pF 

12 


20 


24 

ns 

tpHL 

12 


20 


24 

Propagation Delay, 

G to any Y 

tpLH 

10 


17 


20 

ns 

tpHL 

10 


17 


20 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpo 


50 





PF 


* Crd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT QA f) IO A 1 IO A A Octal Buffers and Line Drivers 
KS74AHCT^ f with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(loi = 24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed octal buffers and line drivers are design- 
ed specifically to improve both the performance and den- 
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting/ 
non-inverting outputs and symmetrical complementary in- 
put control (both active-low, or one active-low, the other 
active-high). 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAMS 
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KS54AHCT Q A /O A f / O A A Octal Buffers and Line Drivers 
KS74AHCT U * HH with 3-State Outputs 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V t < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5 V or Vo > V c c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Po T 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 


Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS74AHCT 


9Afl!9A 1/OAAOctal Buffers and Line Drivers 
U ^^^with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT240, AHCT241 , AHCT244 






T, = 25 # C 

KS74AHCT 

KSS4AHCT 






T, = - 40°C to + 85°C 

T, = - 55°C to +125®C 


Characteristic 

Symbol 

Conditions' 

V cc = 5.0V 

V CC = 5.0V±10% 

V cc = 5.0 V ± 10% 

Unit 





Typ 

Min 

Max 


Max 



tpLH 

C|_=50pF 

6 


10 


12 


Propagation Delay, 

A to Y 

C L *1 50pF 

9 


15 


18 

ns 

tpHL 

C L =50pF 

6 


10 


12 


C L =150pF 

9 


15 


18 



tpZH 


Ci_=50pF 

12 


20 


24 


Output Enable Time, 
Enable to Y 

R L =1kfl 

C L =1 50pF 

15 


25 


30 

ns 

tpZL 

C L =50pF 

12 


20 


24 



Cl= 1 50pF 

15 


25 


30 


Output Disable Time, 


R L =1kft 


13 


18 


22 

ns 

Enable to Y 


Cu=50pF 

13 


18 


22 

Input Capacitance 



5 


1 



Cl 

Output Capacitance 

CoUT 

Output Disabled 

10 


j 



■a 

Power Dissipation 

CpD 

Output Disabled 

5 





PF 

Capacitance* 

Output Enabled 

30 






* Cpd determines the no-load dynamic power dissipation: Po=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OAOiOAQ 
KS74AHCT ^**«^*w 


Quad Bus Transceivers 
with 3-State Outputs 


FEATURES 

• 2-Way Asynchronous Communication Between Data 
Buses 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

floL = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 

PIN CONFIGURATION 



DESCRIPTION 

These four-data line transceivers are designed for 
asynchronous two-way communications between data 
buses. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


INPUTS 

’242 

’243 

GAB 

GBA 

L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Isolation 

Isolation 


LOGIC DIAGRAMS 

’242 -243 
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KS54 AHCT O /QAQ Quad Bus Transceivers 

KS74AHCT m&v — ' ' with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85 0 C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5,5V 

DC Input & Output Voltages*, Vin, Vout ■ • 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±1,0% Unless Otherwise Specified) 
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KS54AHCT OA O IQ A Q Quad Bus Transceivers 

KS74AHCT * ** * with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT242, AHCT243 






T» »25°C 

KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 



T. > — 40°C to + 85®C 

T. * -55®C to +125®C 


Conditions? 

Vcc = 5.0 V 





Unit 




Vcc* 5.0V ±10% 

Vcc = 5.0V ± 






Typ 

Min 

Max 


Max 



tPLH 

C L =50pF 

7 


11 


15 

■ 

Propagation Delay, 

A to B or B to A 

Ct=150pF 

10 


16 


21 


tpHL 

C|_=50pF 

mm 


11 


15 


C L =150pF 

Mtm 


16 


21 



tpZH 


Ci_=50pF 

mrm 


20 



■ 

Output Enable Time 

Sab to B, GBA to A 

R L =1kQ 

Cl= 1 50pF 

IB 


25 




tpZL 

C L =50pF 

mm 


20 





Cl=1 50pF 

■9 


25 



1 

Output Disable Time, 

tpHZ 

R L =1kO 


12 


20 


25 

g 

GAB tb B, GBA to A 

- 

C L =50pF 

12 


20 


25 

Input Capacitance 

mm 


5 





a 

Output Capacitance 

COUT 

Output Disabled 

10 





o 

Power Dissipation 

CpD 

Output Enabled 

30 





g 

Capacitance* (per stage) 

Output Disabled 

5 






* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OAC 
KS74AHCT 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


Inputs 

G DIR 

Operation 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

isolation 


Octal Bus Transceivers with 
3-State Outputs 

DESCRIPTION 

These high-speed octal bus transceivers are designed 
for synchronous two-way communication between data 
buses. The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic level at the direction control (DIR) input. 
The enable input (G) can be used to disable the device 
so that the buses are effectively isolated. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54AHCT OAR 
KS74AHCT 


Octal Bus Transceivers with 
3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7 V 

DC Input Diode Current, li« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




BE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
lo = — 20^A 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout— Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

. 3.0 

mA 

Current 


at Vcc or GND 








Iout=0h a 
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KS54AHCT QA C Octal Bus Transceivers with 

KS74AHCT 3-State Outputs . , : 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHGT245 






T.-25 # C 

KS74AHCT 

KSS4AHCT 


Characteristic 

Symbol 



T, ■ -40*C to +85°C 

T, = — SS°C to +125°C 


Conditions' 

Vcc = 5.0 V 

V CC “5.0V ±10% 

Vcc — 5-OV ± 10% 

Unit 





Typ 

Min 

Max 

Him 

Max 



tpLH 

C L =50pF 

7 


11 


14 


Propagation Delay, 

A to B or B to A 

,C L =150pF 

9 


15 


20 

ns 

tpHL 

C L =50pF 



10 


14 


Cl= 1 50pF 



15 


20 



tpZH 


C L =50pF 

12 


20 


25 


Output Enable Time 

G to A or B 

R L =1kfl 

C L =150pF 

'15 


25 


31 

ns 

tpZL 

C L =50pF 

12 


20 


25 



Cl= 1 50pF 

17 


25 


31 


Output Disable Time, 

tpHZ 

Rl= 1 kfl 


13 


18 


22 

ns 

G to A or B 

tPLZ 

C L *5dpF 

13 


18 


22 

Input Capacitance 

C|N 


5 





ra 

Output Capacitance 

COUT 

Output Disabled 

10 





o 

Power Dissipation 
Capacitance* 

CpD 

Ol Ol 
ll ll 

D n 

(per stage) 

5 

30 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT QCH l-of-8 Data Selectcuts/Multiplexers 

KS74AHCT 1 with 3-State Outputs r 


FEATURES 

• Three-State Version of ’151 

• Three-State Outputs Interface Directly with System 
Bus 

• Performs Parallel-to-Serial Conversion 

• Complementary Outputs Provide True and Inverted 
Data 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These data selectors/multiplexers contain full binary 
decoding to select one-of-eight data sources and feature 
strobe-controlled complementary three-state outputs. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state), the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Both outputs are controll- 
ed by the strobe (G). The outputs are disabled when G is 
high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with tTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 




FUNCTION TABLE 


INPUTS 




B 


C 

B 

A 

G 

■ 

X 

X 

X 

im 
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DO 
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L 
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D1 

D1 

L 

H 
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D2 

D2 
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H 
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D3 
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D4 
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D5 
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D6 
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D7 
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KS54AHCT WE 4 1-of-8 Data Selectors/Multiplexers 

KS74AHCf 1 with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
Of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHCT 0/T4 1-of-8 Data Selectors/Multiplexers 

KS74AHCT 1 with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t,<2 ns), AHCT251 







KS74AHCT 

KSS4AHCT 






T, x 25°C 

T, = -40*C to +85*C 

T,= -55°C to +125°C 

Unit 

Characteristic 

Symbol 

Conditions' 

Vcc = 5.0V 

V CC -5.0V±10% 

Vcc = 5.0 V ± 10% 





Typ 



BIPflMi 

Max 



tPLH 

C L =50pF 

13 


21 


— 


Propagation Delay, 

A, B or C to Y 

C L =1 50pF 

16 


26 


wsm 


tPHL 

C L =50pF 

13 


jmm 


HR 


C L =1 50pF 

16 







tPLH 

C L =50pF 

15 


MB 


mm 


Propagation Delay, 

Cl=1 50pF 

18 


wzm 


■ 


A, B or C to W 

tPHL 


15 


mm 





18 


MB 





tPLH 








Propagation Delay, 














Any D to Y 

tPHL 

C L =50pF 

9 







Cl— 1 50pF 

12 







tPLH 

C L =50pF 

8 






Propagation Delay, 

Any D to W 

Cl— 1 50pF 

1 1 






tPHL 

C L — 50pF 

8 


mm 




C L = 1 SDpF 

11 


■ 





tPZH 


C L =50pF 



B9 


22 


Output Enable Time, 

Rl= 1 Idl 

Cl= 1 50pF 






ns 

G to Y or W 

tpZL 

C L =50pF 

1 1 


■ 





Cl= 1 50pF 

14 


W2jm 





msm 

R l = 1 kfl 


13 




22 

ns 



C L =50pF 



18 


22 




5 





□ 




10 





PF 









PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT O Dual 1-of-4 Data Selectors/Multiplexers 
KS74AHCT with 3-State Outputs 


FEATURES 

• Three-State Version of ’153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to- Serial Conversion 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

« Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection to 
the AND-OR gates. Separate output control inputs are pro- 
vided for each of the two four-line sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state) the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


SELECT 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

x 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 
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KS54AHCT OtZO Dual 1-of-4 Data Selectors/Multiplexers 

KS74AHCT with 3-State Outputs 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V| < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5 V < Vo < Vcc +0.5V) . ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85 °C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT O/TO Dual 1-of-4 Data Selectors/Multiplexers 
KS74AHCT . with 3State r Outputs 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T. = 25°C 

KS74AHCT 

T,= — 40°C to +85°C 

KS54AHCT 

T,= — 55°C to +125°C 

Unit 




553 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l o =-20pA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

ptA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin~ Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

ptA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lout = Opt A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT253 






T, =25°C 

KS74AHCT 

KS54AHCT 






T, = — 40°C to + 85 0 C 

T, = -55°C to +125°C 


Characteristic 

Symbol 

Conditions' 

Vcc = 5.0V 

Vcc = 5.0V ±10% 

V C c = 5.0 V ± 10% 

Unit 





Typ 

Min 

Max 

Min 

Max 



tpLH 

C L =50pF 







Propagation Delay, 

C L = 1 50pF 






ns 









A or B to any Y 

tpHL 

C L =50pF 



21 





C L = 1 50pF 



26 





tPLH 

C L =50pF 

9 


1 3 




Propagation Delay, 

Cl= 1 50pF 

12 


20 












Data (any C) to any Y 

tpHL 

C L =50pF 

mm 


13 





Cl= 1 50pF 

mm 


20 





tpZH 


Ci_=50pF 

■B 


16 




Output Enable Time 

G to Y 

R L =1kfi 

C L = 1 50pF 

BE 


21 




tpZL 

C L =50pF 

'mm 







Cl= 1 50pF 

WttM 






Output Disable Time, 

tPHZ 

R l = 1 kO 


13 




22 


G to Y 

tpLZ 

C L =50pF 

13 




22 

Input Capacitance 

ClN 


5 






Output Capacitance 

CoUT 

Output Disabled 

10 





O 

Power Dissipation 
Capacitance* 

Cpd 







□ 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT Qt%7/Ql%Q Quad 2-Line to 1-Line Data Selector/ 
KS74AHCT Multiplexers with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
S4/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’257 and ’258 multiplex signals from for-bit data 
sources to four-output data lines in bus organized systems. 
The data presented at the outputs is non-inverted for the 
'257, and inverted for the ’258. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 



LOGIC DIAGRAMS 


FUNCTION TABLE 


Inputs 

Output Y 

Output 

Control 

Select 

Data 

’257 

’258 

G 

A/B 

A B 



H 

X 

X X 

Z 

Z 

L 

L 

L X 

L 

H 

L 

L 

H X 

H 

L 

L 

H 

X L 

L 

H 

L 

H 

X H 

H 
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’ 257 ’258 
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KS54AHCT Ot%7/0Rfl Quad 2-Line to 1 -Line Data Selector/ 
KS74AHCT Multiplexers with 3-State Outputs 

Absolute Maximum Ratings* 

Supply Voltage Range Vcc, . -0.5 V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < VcC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd f 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 

These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Ta 

= 25°C 

KS74AHCT 

T a = — 40?C to +85°C 






PH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vi N =Vih or Vil 
l 0 = — 20yA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 


V CC -0.1 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l 0 =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

•in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = V cc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0hA 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








loUT = 0fiA 







t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT OX7I9RR 
KS74AHCT I* VO 


Quad 2-Line to 1-Linppata Selector 1 
Multiplexers with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT257 



* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fir 
t For AC switching test circuits and timing waveforms see section 2. 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT258 


Characteristic 


T. =25°C 
V cc = 5.0 V 


KS74AHCT KS54AHCT 

T, = -40°C to +85°C T» = — 55°C to +125°C 


V cc = 5.0V ±10% 


V cc = 5.0 V ± 10% 


Propagation Delay, 
A or B to any Y 


C L =50pF 

C L =150pF 

C L =50pF 

C L =150pF 


Propagation Delay, 

tPLH 

C L =50pF 

Cl=150pF 

14 

17 


23 

28 


00 4 

CNJ CO 

; 

A/B to any Y 

tpHL 

C L =50pF 

C L =1 50pF 

14 

17 


23 

28 


28 

34 


Output Enable Time, 

tpZH 

C L =50pF 

R L -1kn Cl= 1 50pF 

11 

14 


18 

23 


22 

28 


G to any Y 

tpZL 

C L =50pF 
Cl= 1 50pF 

1 1 

14 


18 

23 


22 

28 


Output Disable Time, 

tpHZ 

R L =1kn 

13 


18 


22 


G to any Y 

tpLZ 

C L =50pF 

13 


18 


22 


Input Capacitance 

ClN 


5 





PF 

Output Capacitance 

CoUT 

Output Disabled 

10 





pF 


Power Dissipation 
Capacitance * 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fir 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OCQ 
KS74AHCT 


8-Bit Addressable Latches 


FEATURES 

• 8-Bit parallel-out storage register performs serial-to- 
parallel conversion with storage 

• Asynchronous parallel clear 

• Active high decoder 

• Enable/Disable input simplifies expansion 

• Expandable for N-bit applications 

• Four distinct functional modes 

• Function, pin-out, speed and drive compatibility with 
54S74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

The ’259 is a high-speed addressable latch designed for 
general purpose storage applications in digital systems. It 
can be used for implementing working registers, serial- 
holding registers and active-high decoders or 
demultiplexers. 

The ’259 has four di stinct modes of operation that are 
selected via the clear (CLR) and enable (G) inputs: 1 ) ad- 
dressable latch; 2) memory; 3) active-high eight-channel 
demultiplexer; and 4) clear. 

In the addressable latch mode, data on the data input (D) 
is written into the addressed latch. In this mode, data will 
be written into the addressed latch with all non-addressed 
latches remaining in their previous states. 

In the memory mode, all latches remain in their previous 
state and are unaffected by the data of address inputs. 

In the demultiplexing mode, addressed outputs will follow 
the state of the D input and all other outputs will remain low. 

in the clear mode, all outputs are low and unaffected by 
the address and data inputs. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


LATCH SELECTION TABLE 


Inputs 

Output of 
Addressed 
Latch 

Each 

Other 

Output 

Function 

CLR 

G 

H 

L 

D 

Qio 

Addressable Latch 

H 

H 

Qio 

Qio 

Memory 

L 

L 

D 

L 

8-Line Demultiplexer 

L 

H 

L 

L 

Clear 


O - the level at the data input. 

Qio - the level of Qio (i = Q, 1 , ... 7, as appropriate) before the 
indicated steady-state input conditions were established. 


Select Inputs 

Latch 

Addressed 

S2 

SI 

SO 

L 

L 

L 

0 

L 

L 

H 

1 

L 

H 

L 

2 

L 

H 

H 

3 

H 

L 

L 

4 

H 

L 

H 

5 

H 

H 

L 

6 

H 

H 

H 

7 
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KS54AHCT OCQ 
KS74AHCT 


8-Bit Addressable Latches 


LOGIC DIAGRAM 


CLR G 


SI S2 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins . ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied . |,ong ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 

KS74AHCT 


8-Bit Addressable Latches 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT259 



KS74AHCT 
= — 40°C to +85°C 
Vcc = 5.0V±10% 


KS54AHCT 
= — 55°C to + 125°C 
V CC = 5.0V± 10% 



Prop agation Delay 

CLR to any Q 

Propagation Delay, 

Data to any Q 

Propagation Delay, 

Address to any Q 

Propagation Delay, 

G to any Q 

Pulse Width 

G Lov 

Setup Time 

Data or Address before Gt 
Hold Time, 

Data or Address before Gt 


Input Capacitance 

Power Dissipation Capacitance 1 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT Oft ft Quad Exclusive-NOft Gates 

KS74AHCT ^ ** ** with Open-Drain Outputs 



FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to S.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent exclusive-NOR 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 



Vcc 

48 

4A 

4Y 

3Y 

3B 

3A 


|3, 4. 10, 11) 



FUNCTION TABLE 


Inputs 

Output 

Y 

A B 

L L 

H 

L H 

L 

H L 

L 

H H 

H 


41 SAMSUNG 

Electronics 







KS54AHCT 

KS74AHCT 


266 


Quad Exclusive-NOR Gates 
with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or QND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 




2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

V 



Vin=Vih or Vil 


■ 




Maximum Low-Level 

VOL 

l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Output 
Leakage Current 

loz 

Vin=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

lour =0^ A 


2.0 

20.0 


pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 








Iout=0^A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf«2 ns), AHCT266 


Characteristic 

Symbol 

Conditionst 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a = - 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 





Propagation Delay 

tpLH 

C L =50pF 

R L =1kfi 



29 


35 

ns 

tpHL 



18 


22 

Input Capacitance 

ClN 


5 






Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 







PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 070 
KS74AHCT * * ° 


Octal D-Type Flip-Flops with Clear 


FEATURES 

• Eight positive-edge-triggered D-type flip-flops with 
single-rail outputs 

• Buffered common clock and asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 24mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are high-speed octal registers. They con- 
sist of eight positive-edge-triggered D-type flip-flops with 
individual D inputs and Q outputs. All flip flops are loaded 
and cleared simultaneously by the common buffered clock 
(CLK) and clear (CLR) inputs. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. When the clock input is at 
either the high or low level, the D input signal has no ef- 
fect at the output. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. * 


PIN CONFIGURATION FUNCTION TABLE 



(Each Flip-Flop) 


Inputs 

Output 

Q 

CLR 

CLK 

D 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


LOGIC DIAGRAM 


ID 2D 3D 4D 5D 6D 7D 8D 
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KS54AHCT 07*1 
KS74AHCT^ Aa 


Octal D-Type Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc + ,0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins . . ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* ...... 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional Operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHCT 07 O 
KS74AHCT ^ x ° 


Octal D-Type Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT273 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
Vcc = 5.0V 

KS74AHCT 

T, = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 





Maximum Clock Frequency 

fmax 

C L — 50pF 

50 

35 


30 



Propagation Delay, 

CLK to any Q 

tpLH 

C L =50pF 
C L =1 50pF 

13 

13 


18.5 

20 



ns 

tpHL 

C L =50pF 

C L =150pF 

13 

13 




19 

34 

Propagation Delay, 

CLR to any Q 

tpHL 

C L =50pF 
Cl= 1 50pF 






ns 

Pulse Width 

CLR Low 

tw 


8 

14 


17 


ns 

CLK High or Low 

8 

14 




Setup Time 
before CLKt 

Data 

tsu 


6 





ns 

Clear inactive 
State 






Hold time, Data after CLKt 

th 


-3 

0 


0 


ns 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

Cpd 

(per package) 

150 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS74AHCT 9-Blt Parity Generators/Checkers 



FEATURES 

• Generates Odd or Even Parity for Nine Data Lines 

• Cascadable for N-Bits Parity 

• Can be used to Upgrade Existing Systems using MSI 
Parity Circuits 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These universal, nine-bit parity generators/checkers feature 
odd and even outputs to facilitate operation of either odd 
or even parity application. The word-length capability is easi- 
ly expanded by cascading. 

The devices can be used to upgrade the performance of 
most systems utilizing the ’180 parity generator/checker, 
Although the ’280 is implemented without expander inputs, 
the corresponding function is provided by the availability 
of an input at pin 4 and the absence of any internal con- 
nection at pin 3. This permits the ’280 to be substituted 
for the '1 80 in existing designs to produce an identical func- 
tion even if the devices are mixed with existing ’180’s. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 



NUMBER OF INPUTS A 

OUTPUTS 

THRU 1 THAT ARE HIGH 

Z EVEN 

Z ODD 

0,2, 4, 6, 8 

H 

L 

1,3, 5, 7, 9 

L 

H 
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KS54AHCT 00/1 
KS74AHCT * ou 


9-Bit Parity Generators/Checkers 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5 V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT O 
KS74AHCT 


9-Bit Parity Generators/Checkers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





AC ELECTRICAL CHARACTERISTICS (Input tr. tf<2 ns), AHCT280 



Characteristic 


Propagation Delay, 
Any input to I Even 


Propagation Delay, 
Any input to I Odd 


T, = 25°C 

Symbol Conditions? V C c = 5.0V 


KS74AHCT KS54AHCT 

T, = - 40°C to + 85°C T. = - 55°C to + 1 25°C 
V C c = 5.0V±10% V CC = 5.0V± 10% 


C L =50pF 
C L = 1 50pF 
C L =50pF 
Cl= 1 50pF 
C L =50pF 
C L = 1 50pF 

C L =50pF 
C L =1 50pF 


Input Capacitance 

Power Dissipation Capacitance* 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 t 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OQQ 8-Bit Universal Shift/Storage Registers 

KS74AHCT with 3 . S tate Outputs 



FEATURES 

• Multiplexed I/O ports provides improved bit density 

• Four modes of operation: hold (store), shift right , shift 
left, and load data 

• Operates with outputs enabled or at high impedance 

• Can be cascaded for N-bit word lengths 

• Direct overriding clear 

• Application: 

Stacked or push-down registers, buffer storage, and 
accumulator registers 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 

PIN CONFIGURATION 


DESCRIPTION 

These eight-bit universal registers feature multiplexed I/O 
ports to achieve full eight-bit data handling. Two function- 
select inputs and two output-control inputs can be used 
to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both 
function-select lines SO and SI high. This places the three- 
state outputs in a high-impedance state and permits data 
that is applied on the I/O ports to be clocked into the 
register. Reading out of the register can be accomplished 
while the outputs are enabled in any mode. Clearing oc- 
curs asynchronously when CLR is low. Pulling either of the 
output controls, G1 or G2, high disables the outputs but 
this has no effect on clearing, shifting, or storage of data 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54AHCT QQQ 8-Bit Universal Shift/Storage Registers 

KS74AHCT with 3-State Outputs 



When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, 
sequential operation or clearing of the register is not affected. 
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KS54AHCT QQQ 8-Bit Universal Shift/Storage Registers 

KS74AHCT with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) (±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°Cfrom 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = -55°C to + 1 25°C 

Unit 

Typ 

Guaranteed Limits 

Minimum 

High-Level 

Input Voltage 

V|H 



2.0 

2.0 



Maximum 

Low-Level 

Input Voltage 

VlL 



0.8 

0.8 



Minimum High- 
Level Output 
Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 

Q’a and Q’h outputs: 

lo= -4mA 

Qa thru Qh outputs: 
lo= -6mA 

Vcc 

4.2 

4.2 

Vcc - 0.1 

3.98 

3.84 

V CC - 0.1 

3.84 

3.7 



Miximum 

Low-Level 

Output Voltage 

VOL 

Vin=Vi H or Vil 
l o =20^A 

Q’a and Q’h outputs: 
lo=4mA 
lo=8mA 

Qa thru Qh outputs: 
lo=1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.26 

0.39 

0.1 

0.33 

0.5 

0.33 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


± 0.1 

± 1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable = Vin 
Vout = Vcc or GND 


±0.5 

±5.0 



Maximum 

Quiescent 

Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0^iA 


8.0 

80.0 


m a 

Additional Worst 
Case Supply 
Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 
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KS54AHCT OQQ 8-Bit Universal Shift/Storage Registers 

KS74AHCT with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r> t(<2 ns), AHCT299 


Characteristic 

Symbol 

Conditions t 

T, = 25*C 
Vcc = 5.0V 

KS74AHCT 

T,- -40*C to +85®C 
V CC = 5.0V±10% 

KS54AHCT 

T,= -55°Q to +125°C 
Vcc = 5.0V ± 10% 

UnH 

Typ 




Max 

Maximum Clock Frequency 

fmax 


50 

30 


25 



Propagation Delay, 

CLK to Q'a or Q'h 

tPLH 

Ci_=50pF 

10 


17 


20 

ns 

tpHL 

10 


17 


20 

Propagation Delay, 

CLR to Q'a or Q'h 

tpHL 

■a 





H 

Propagation Delay, 

CLK to Qa thru Qh 

tPLH 

C|_=50pF 

C|_= 1 50pF 

m 





ns 

tPHL 

C L =50pF 

C L — 1 50pF 

10 

13 


m 


B9 

Propagation Delay, 

CLR to Qa thru Qh 

tPHL 

C L =50pF 

C L =1 50pF 

13 

16 


i 


26 

31 

ns 

Output Enable Time, 

G1 , G2, to Qa thru Qh 

tpZH 

R L =1 kO 

C L =50pF 
Cl= 1 50pF 



19 

24 



ns 

tpZL 

C L =50pF 

C L =150pF 



19 

24 



Output Disable Time, 

G1 , G2 to Qa thru Qh 

tpHZ 

R L =1kfl 

C L =50pF 

1 1 

■ 

18 


22 


tpLZ 

1 1 

■ 

18 


22 

Pulse Width 

CLK High or Low 

tw 


9 

15 





CLR Low 

5 

8 




Setup time 
before CLKt 

SO and SI 

tsu 


12 

20 


10 


B 

High-Level Inputs 

8 

13 


15 


Low-Level Inputs 

8 

13 




CLR Inactive 

8 

mm 




Hold Time 
after CLKt 

SO and SI 

th 


0 

•mm 


0 


ns 

All Inputs 

0 





Input Capacitance 

ClN 


5 





m 

Output Capacitance 

CoUT 

Output Disabled 

10 





m 

Power Dissipation Capacitance* 

CPD 







o 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT **00 
KS74AHCT 


8-Bit Shift Registers 
with Sign Extend 


FEATURES 

• Multiplexed inputs/outputs provide improved bit 
density 

• Sign extend function 

• Direct overriding clear 

• 3 state outputs drive bus lines directly 

• Function pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive current output 

(loL = 24mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices. 

• Wide Operating voltage range: 4.5V to 5.5V 

» Characterized for operation over industrial and 
military temperature range: 

KS74AHCT: -40°C to +85° 

KS54AHCT: -55°C to +125° 

• Package options include plastic "small outline” 
packages, standard plastic and ceramic 300-mil DIPs 


DESCRIPTION 

These 8 bit Shift registers have multiplexed input/output 
data ports to accomplish full 8-bit data handling in a single 
20-pin package. Serial data may enter the shift-right register 
through either Do or Di input as selected by the data 
select pin. A serial output is also provided. Synchronous 
parallel loading is achieved by taking the register enable 
and the S/P inputs low. This places the three-state in- 
put/output ports in the data input mode. Data are entered 
on the low-to-high clock transition. The data extend func- 
tion repeats the sign in the Qa flip flop during shifting. An 
overriding clear input clears the internal register when taken 
low whether the outputs are enabled or off. The output 
enable does not affect synchronous operation of the 
register. 


PIN CONFIGURATION 


Register j— 
enable *- 

1 

20 

D v cc 

s/p C 

2 

19 

^ Data select (DS) 

CfcC 

3 

18 

Sigh extend (SE) 

A/Qa Q 

4 

17 


C/Qc £ 

5 

16 

]]B/Qb 

E/Q e Q 

6 

15 

□ d/Q d 

G/Q g [ 

7 

14 

I]F/Qf 

Output 
enable 1— 

8 

13 

□ H/Q m 

clear Q 

9 

12 

□ Qh' 

GND Q 

10 

1 1 

~\ Clock 
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L 

L 

L 

L 

L 

L 

L 

L 

Qao 

Qbo 

Qco 

Qho 

Do 

QAn 

QBn 

QGn 

Di 

QAn 

QBn 

Qgn 

QAn 

QAn 

QBn 

QGn 

a 

b 

C 

h 


Shift Right " " " " " r n X r 3 " TT 

H L H H H L t D| QAn QBn Qgn QGn 

Sign Extend H L H L X L t QAn QAn QBn QGn Qcn 

Load H * L LX X X tabch | h r 

When the output enable is high, the eight input/output terminals are disabled to the high-impedance state: however, 
sequential operation or clearing of the register is not affected. If both the register enable input and the S/P input are 
low while the clear input is low, the register is cleared while the eight input/output terminals are disabled to the high- 
impedance state. 


H= high level (steady state) 

L— low level (steady state) 

X= irrelevant (any inputs, including transitions) 
t = transition from low to high level 

Qao...Qho= the level of Qa through Qh, respectively, before the indicated steady-state conditions were established. 
QAn--.QHn= the level of Qa through Qh, respectively, before the most recent t transition of the clock. 

Do, Di = the level of steady-state inputs at inputs Do and Di respectively 
a...h= the level of steady-state inputs at input A through H respectively. 


LOGIC DIAGRAM 


REGISTER (i) 
ENABLE — 
G 
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KS54AHCT 300 
KS74AHCT 


8-Bit Shift Registers 
with Sign Extend 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T a tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 
Ceramic Package (J): -12rriW/°Cfrom 100'Cto 125°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


* Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GNO) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T, = 25°C 

KS74AHCT 

T.*-40°C to +85°C 

KS54AHCT 

T.«-55 # C to +125°C 

Unit 

EH 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

... 

Vin=Vih or Vil 
l 0 = — 20>iA 

10= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc — 0.1- 
3.84 

Vcc -0.1 

3.7 

H 

Maximum Low-Level 
Output Voltage 


V|n=Vih or Vil 
I o =20mA 
lo=4mA 
lo=8mA 


0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

1 

Maximum Input 
Current 


Vin=Vcc or GND 



±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

.. | 

Vin=Vcc or GND 
loui=0<iA 

I 

KB 

80.0 

160.0 

fa 

Additional Worst 
Case Supply 

Current 

Alee 

per input in 
V,=2.4V 
other Inputs: 
at Vcc or GND 

louT=0(iA 


■ 

2.9 



mA 
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KS54AHCT 

KS74AHCT 


8-Bit Shift Registers , 
with Sign Extend 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT322 


Characteristic 

Symbol 

Conditional 

T a « 25 # C 
Vcc -5.0V 

KS74AHCT 

Ta- — 40*C to + 85*C 
V CC -5.0V±10% 

KS54AHCT 

Ta» -65»C to +125»C 
V C c - 5.0V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

C L =50pF 

• 

50 

30 


25 



Maximum Propagation 

Delay, Clock to Qh 

tPHL 

12 


20 


24 

ns 

tPLH 

12 


20 


24 

Maximum Propagation 

Delay, Clear to Qh' 

tPHL 

13 


21 


25 

ns 

Maximum Propagation 

Delay, Clock to Qa-Qh 

tPHL 

12 


20 


24 

ns 

tPLH 

12 


20 


24 

Propagation Delay 

Clear to Qa-Qh 

tPHL 

13 


21 


25 

ns 

Output Enable Time 

tpZH 

R L =1kQ 

C L =50pF 

13 


21 


25 

ns 

tpZL 

13 


21 


25 

Output Disable Time 

tpHZ 

11 


18 


21 

ns 

tp.LZ 

11 


18 


21 

Clock Pulse Width 

ESSlI 

tw 


7 

12 


15 


ns 

Low 

tw 

7 

12 


15 


Clear Pulse Width Low 

tw 

7 

12 


15 


|^3 

Data Set up Time 

ts 

8 

15 


20 


D 

Select Set up Time 

ts 

8 

15 


20 


Data Hold Time 

th 

-3 

0 


0 

0 

ns 

Select Hold Time 

th 

5 

8 


10 


Recovery Time 

tree 

10 

17 


20 


123 

Maximum Input Capacitance 

C|n 


5 





m 

Power Dissipation Capacitance 

CpD 


100 





E3 


* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 f + Icc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT QiZO Dual 4-Line to 1-Line Data 

KS74AHCT Selectors/Multiplexers 


FEATURES 

• Inverting Version of ’153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading 
(N Lines to n Lines) 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply fully complementary binary decoding 
data selection to the AND-OR-invert gates. Separate strobe 
inputs (G) are provided for each of the two four-line 
sections. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

CM 

O 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 
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KS54AHCT OM Dual 4-Line to 1 -Line Data 

KS74AHCT Selectors/Multiplexers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54AHCT O/TO Dual 4-Line to 1-Line Data 

KS74AHCT Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input tr, t|<2 ns), AHCT352 






KS74AHCT 

KS54AHCT 


Characteristic 



T. = 25°C 

T.= — 40°C to +as°c 

T. = — 5S°C to +125°C 


Symbol 

Conditions 1 

V CC = 5.0V 








Vcc = 5.0V ± t0% 





Typ 







tpLH 

Ci_=50pF 

mm 






Propagation Delay, 

A or B to Y 

C L =150pF 

WSM-~ 





ns 

tpHL 

C L =50pF 

mm 






C L =150pF 

■01 







tpLH 

C L =50pF 

mm 






Propagation Delay, 

C L =150pF 

SOB 





ns 

tpHL 

C L =50pF 

MM 





Data (Any C) to Y 



C L =150pF 

■9 







tpLH 

C L =50pF 







Propagation Delay, 

G to Y 

C L =150pF 






ns 

tpHL 

C L =50pF 







C L =150pF 







Input Capacitance 

C|N 


5 






Power Dissipation Capacitance* 

Cpo 









* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT &JSQ Dual l-of-4 Data Selectors/Multiplexers 

KS74AHCT with 3-State Outputs 


FEATURES 

• Inverting Version of ’253 

• Permits Multiplexing from N lines to 1 line 

• Performs Parallel-to-Serial Conversion 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide, operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection 
to the AND-OR-invert gates. Separate strobe inputs (G) are 
provided for each of the two four-line sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state) the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



Vcc 

2G 

A 

2C3 

2C2 

2C1 

2C0 

2Y 


FUNCTION TABLE 


SELECT 

INPUTS 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

x 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 


LOGIC DIAGRAM 
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KS54AHCT OtZO Dual 1-of-4 Data Selectors/Multiplexers 

KS74AHCT with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, b 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . — 65 °C to +150°C 
Power Dissipation Per Package, P^t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic Symbol Test Conditions 


Minimum High-Level 
Input Voltage 


Maximum Low-Level 
Input Voltage 


KS74AHCT KS54AHCT 

T a = — 40°C to +85°C T a = — 55°C to +125°C Unit 
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KS54AHCT Ogz O Dual 1 - of-4 Data Selectors/Multiplexers 

KS74AHCT with 3-State Outputs _ 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT353 


Characteristic 

Symbol 

Conditions* 

T« =25°C 
V CC “5.0V 

KS74AHCT 

T* = -40*C to +85*C 
V CC = 5.0V±10% 

KSS4AHCT 

T,= -55°C to +125°C 
Vcc • 5.0V ± 10% 

Unit 

Typ 



Min 

Max 

Propagation Delay, 

A or B to any Y 

tpLH 

Ci_=50pF 

Cl=1 50pF 

H 


24 

29 


28 

34 


tpHL 

C L =50pF 

Cl=1 50pF 

m 


24 

29 


28 

34 

Propagation Delay, 

Data (Any C) to Any Y 

tPLH 

Cl=50pF 

Cl=150pF 

a 


H 


21 

27 


tpHL 

C L =50pF 

Cl=1 50pF 

10 

13 


n 


21 

27 

Output Enable Time, 

G to Y 


R L =1kn 

C L =50pF 
Cl=1 50pF 



16 

21 


19 

25 



C L =50pF 
C L =1 50pF 



16 

21 


' 19 

25 

Output Disable Time, 

G to Y 

tpHZ 


10 


18 


22 


tPLZ 

10 


18 


22 

Input Capacitance 



5 





il9 


CoUT 

Output Disabled 

10 





El 

Power Dissipation 
Capacitance* 

Cpo 







O 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Hex Bus-Drivers with 
3-State Outputs 


KSS4AHCT 365/366 
KS74AHCT 367/368 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These high-speed Hex bus drivers are designed specifically 
to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus oriented 
receivers and transmitters. 

The ’365 and ’366 have two output enables (G1 and G2) 
NOR’ed together to control all six gates. The ’367 and 
’368 have two output enables which are configured so that 
one enable (G1 ) controls four gates and the other (G2) con- 
trols the remaining two gates. The ’366 and ’368 have in- 
verting data paths. The ’365 and ’367 have noninverting 
data paths. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 



’365 and ’366 ’367 and ’368 


Inputs 

Y Outputs 

G1 G2 

A 

’365 

’366 

L L 

L 

L 

H 

L L 

H 

H 

L 

H X 

X 

Z 

Z 

X H 

X 

z 

z 


Inputs 

Y Outputs 

G1 & G2 

A 

’367 

’368 

L 

L 

L 

H 

L 

H 

H 

L 

H 

X 

Z 

Z 


LOGIC DIAGRAMS 


’365 



■366 



’367 



A1 (2 > 

368 

TL o < 3 > 

A2 (4 > " 

S>o 151 

(6) ' ■ 
A3 

7U (7) 

A4 (10) ‘: 

A5 <12) 

V* 3 

5>o — — 

A6 (14> 

-£x>^ 

(TS) C £ > 
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KS54AHCT ££^/366 

KS74AHCT 367/368 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d r 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Hex Bus-Drivers with 
3-State Outputs 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

, = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a =-55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 ' 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V, L 
lo=-20 M A 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VoL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 =12mA 


0.26 

0.33 

0.4 

V 



l 0 =24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

M A 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin— V cc or GND 
Iout=0hA 


8.0 

80.0 

160.0 

MA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 


' 






louT=0pA 
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Hex Bus-Drivers with 
3-State Outputs 


KS54AHCT 3651366 
KS74AHCT 367/368 


AHCT365, AHCT366, 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT367, AHCT368 







KS74AHCT 

KS54AHCT 







T, = -40°C to +85°C 

T,= — 55°C to + 125°C 


Characteristic 

Symbol 

Conditions’ 


V CC = 5.0V ±10% 

Vcc = 5.0 V ± 10% 





Typ 




Max 



tPLH 

C L = 50pF 

8 


14 




Propagation Delay, 

A to Y, 

C L =150pF 

11 


19 




tPHL 




14 


17 





19 


33 



tpZH 


C L = 50pF 

■El 






Output Enable Time, 

R L =1 kft 

Cl= 1 50pF 

■ 






G to Y 

tpZL 


mm 


23 






IS 


28 




Output Disable Time, 


R L =1kfl 


mm 


20 


22 


G to Y 


Cl=50pF 

mm 




22 

Input Capacitance 



5 






Output Capacitance 


Output Disabled 

10 





9 



G=Vcc 

G=GND 

5 





El 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpi 3 Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 070 Octal D-Type Transparent Latches 

KS74AHCT u with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

The ’373 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (e) is high, 
the Q outputs follow the data (D) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

E 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 
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KS54AHCT 070 
KS74AHCT ° ° 


Octal D-Type Transparent Latches 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7 V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vq < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
l 0 = — 20/iA 
lo= — 6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

o 

co° 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

lo= 20/iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

HA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = V cc or GND 


±0.5 

±5.0 

' ±10.0 

MA 

Maximum Quiescent 
Supply Current 

Ice 

Vin = V cc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

^a 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








k)UT=0jiA 
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KS54AHCT O 70 Octal 0-Type Transparent Latches 

KS74AHCT ' ** with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT373 


Characteristic 

Symbol 

Conditions T 

T. = 25 # C 
V CC = 5.0V 

KS74AHCT • 

T, = -40 # C to +85°C 
V CC = 5.0V±10% 

KSS4AHCT 

T. = - 55°C to + 125 # C 
V C c = 5.0V ± 10% 

Unit 

Typ 


Max 



Propagation Delay, 

D to Q 

tpLH 

Cl= 50pF 

Cl= 1 50pF 

1 1 

14 






tpHL 

C L = 50pF 

Cl= 1 50pF 

1 1 

14 





Propagation Delay, 

E to Q 

tPLH 

C L = 50pF 

Cl= 1 50pF 

14 

17 



| 



tpHL 

C L = 50pF 

Ci_=1 50pF 

HI 



| 


Output Enable Time, 

OC to any Q 

tpZH 

Rl= 1 kfi 

C L = 50pF 
C L =150pF 

■ 

I 



m 


tpZL 

C L = 50pF 
C L =1 50pF 

12 

15 





Output Disable Time, 

OC to any Q 



13 


am 



ns 


13 


18 


■mm 

Pulse Width, 

E High 

| 


9 

D 



m 

ns 

Setup Time, 

D before E i 

tsu 














7 



Input Capacitance 

C|N 


5 






Output Capacitance 

CoUT 

Output Disabled 

10 






Power Dissipation 
Capacitance* (per latch) 


OC=Vcc 

OC=GND 

5 

30 








* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT O 7 A Octal D-Type Flip-Flops 

KS74AHCT ^ with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



LOGIC DIAGRAM 


DESCRIPTION 

The ’374 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge- triggered on the positive transition 
of the clock. The Q outputs are set to the logic levels that 
were set up at the D. inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 


(Each Flip-Flop) 


inputs 

Output 

OC 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


ID 2D 3D 4D 5D 6D 7D 8D 


OC 



IQ 2Q 3Q 4Q 50 6Q 7Q 8Q 
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KS54AHCT 97/f Octal D-Type Flip-Flops 

KS74AHCT ^ with 3-State Outputs 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . — 65°C to +150°C 

Power Dissipation Per Package, Pd* 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 




2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20 M A 
lo= — 6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 





Vin=Vih or Vil 






Maximum Low-Level 

V OL 

lo=20yA 

0 

0.1 

0.1 



Output Voltage 

lo=1 2mA 


0.26 

0.33 





lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 



Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 



Maximum Quiescent 
Supply Current 

Ice 

Vin~ V cc or GND 
lbuT=0/xA 


8.0 

80.0 





per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 


mA 

Current 


at Vcc or GND 








Iout=0mA 







Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 07 A Octal D-Type Flip-Flops 

KS74AHCT with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t,<2 ns), AHCT374 






T, = 25°C 

KS74AHCT 

KS54AHCT 






T, = - 40°C to +85°C 

T, = - 55°C to + 1 25°C 


Characteristic 

Symbol 

Conditions 

V cc = 5.0V 

V cc = 5.0V + 10% 

V CC = 5.0 V + 10% 

Unit 





Typ 

Min 

Max 

Min 

Max 


Maximum Operating 
Frequency 

fmax 

C L = 50pF 

50 

35 


30 


MHz 


tpLH 

C L = 50pF 

10 


15 


17 


Propagation Delay, 

Cl= 1 50pF 

13 


19 


23 

ns 

CLK to any Q 

tpHL 

C L = 50pF 

10 


15 


17 


Cl= 1 50pF 

13 


19 


23 



tpZH 


C L = 50pF 

11 


18 


22 


Output Enable Time, 

R L =1kn 

C L =1 50pF 

14 


23 


28 

ns 

OC to any Q 

tpZL 

C L = 50pF 



18 





Cu= 1 50pF 



23 




Output Disable Time, 

tPHZ 

Rl= 1 kfi 


mm 


18 


22 


OC to any Q 

tPLZ 

C L =50pF 


13 


18 


22 

Pulse Width, 

CLK High or Low 

tw 



15 


18 



Setup Time, 

D before CLKt 

tsu 



14 


13 


ns 

Hold Time, 

th 






0 


ns 

D after CLKt 



mi 




Input Capacitance 

C|N 


5 





pF 

Output Capacitance 

CoUT 

Output Disabled 

10 





pF 

Power Dissipation 


OC=V C c 

per stage) 

5 






Capacitance* 


OC=GND 

30 







* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 7 Octal D-Type Flip-Flops 

KS74AHCT - f ' with Clock Enable 


FEATURES 

• Can be used for implementing 
— Buffer/Storage Registers 

— Shift Registers 
— Pattern Generators 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ’377 contains eight positive-edge-triggered D-type flip- 
flops with an enable ihput. This part is similar to ’273 but 
features a latched clock enable (G) instead of a common 
clear. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse if G is low. Clock triggering 
occurs at a particular voltage level and is not directly related 
to the transition time of the positive-going pulse. When the 
clock input is at either the high or low level, the D input 
signal has no effect at the output. The circuits are_design- 
ed to prevent false clocking by transitions at the G input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



FUNCTION TABLE 


(EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

G 

CLK 

DATA 

H 

X 

X 

Qo 

L 

t 

H 

H 

L 

t 

L 

L 

X 

L 

X 

Qo 


LOGIC DIAGRAM 
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KS54AHCT 'i’77 Octal D-Type Flip-Flops 

KS74AHCT " with Clock Enable 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT O 77 Octal D-Type Flip-Flops 

KS74AHCT 1 with Clock Enable 


AC ELECTRICAL CHARACTERISTICS (Input tr, t f <2 ns), AHCT377 


Characteristic 

Symbol 

Conditions^ 

T,=25°C 
V CC = 5.0V 

KS74AHCT 

T,= — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T, = -55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 

Min 




Maximum Clock Frequency 



50 

35 


30 



Propagation Delay, 

CLK to any Q 

tPLH 

C L =50pF 

10 


16 





10 


16 


19 

Pulse 

Width 

G Low 

tw 


8 

14 


17 



CLK High or Low 

8 

14 


17 


Setup time 
before CLKt 

Data 

tsu 


6 

10 


10 


H 

G High or Low 

9 

15 


15 


Hold Time, Data after CLKt 

th 


-3 

0 


0 



Input Capacitance 

ClN 


5 





Eta; 

Power Dissipation Capacitance* 

Cpo 

per package 

50 





ol 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fj n . 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 

KS74AHCT 


390 


Dual 4-Bit Decade Counters 


FEATURES 

• Individual clock for A and B flip-flops provide dual -s- 2 
and -4- 5 counters 

• Direct clear for each 4-bit counter 

• Significant improvement in system density through 
reduced counter package count. 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol = 8 mA @ Vol =0.5V) 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to + 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


ickaC 

1 

"^7 

16 

I] Vcc 

iclrC 

2 

15 

□ 2CKA 

IQa C 

3 

14 

3 2CLR 

ickb£ 

4 

13 

I]2Q a 

IQeC 

5 

12 

□ 2CKB 

iQcC 

6 

11 

]2Qb 

iQoC 

7 

10 

I]2Qc 

gndQ 

8 

9 

I] 2Qd 


DESCRIPTION 

These devices incorporate dual divide-by-two and divide- 
five counters, which can be used to implement cycle 
lengths equal to any whole and/or cumulative multiple of 
2 and/or 5 up to divide-by-1 00. When conneoted as a bi- 
quinary counter, the separate divide-by-two circuit can be 
used to provide symmetry (a square ware) at the final out- 
pur stage. The ’390 incorporates dual divide-by-two and 
divide-by-five counters, which can be used to implement 
cycle lengths equal to any whole and/or cumulative 
multiples of 2 and/or 5 up to divide-by-1 00. When con- 
nected as a bi-quinary counter, the separate divide-by-tow 
circuit can be used to provide symmetry (a square wave) 
at the final outpur stage. The ’390 has parallel outputs from 
each counter stage so that any submultiple of the input 
count frequency is available for system-timing signals. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


BCD COUNT SEQUENCE 
(EACH COUNTER) 
(See Note A) 


BIQUINARY (5-2) 
(EACH COUNTER) 
(See Note B) 


COUNT 

OUTPUT 

Qd 

Qc 

Ob 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


COUNT 

OUTPUT 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


NOTES A. Output Qa is connected to input CKB for BCD count. 

B. Output Qd is connected to input CKA for biquinary count. 
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KS74AHCT Oi/a/ 4-Bit Decade Counters 

LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V t0 5 - 5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT OQf\ 
KS74AHCT oau 


Dual 4-Bit Decade Counters 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T 

= 25°C 

KS74AHCT 

T a — — 40°C to +85°C 

KS54AHCT 

T a = - 55°C to +125°C 

Unit 




BE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 





0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Vqh 

Vin=Vih or Vil 
l 0 = -20/uA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 

B 


■ 

Vin=Vih or Vil 





■ 

Maximum Low-Level 
Output Voltage 


Io=20mA 

lo=4mA 

0 

0.1 

0.26 

0.1 

0.33 

0.1 

0.4 



1 1 




0.5 


■ 

Maximum Input 
Current 

fill 


■ 


±1.0 

±1.0 


Maximum Quiescent 
Supply Current 





80.0 

160.0 




per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alee 

other Inputs: 

1 


2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







lout = Op A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT390 


Characteristic 

Symbol 

Conditions 4 

T a = 25°C 
V cc = 5.0V 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

CKA to Q a or CKB to Q B 

fmax 

C L =50pF 

50 

30 


25 


MHz 

Propagation Delay, 

CKA to Qa 

tpLH 

9 


15 


18 

ns 

tpHL 

9 


15 


18 

ns 

Propagation Delay, 

CKA to Q c 

tpLH 

24 


40 


48 

ns 

tpHL 

24 


40 


48 

ns 

Propagation Delay, 

CKB to Q b 

tpLH 

10 


17 


21 

ns 

tpHL 

10 


17 


21 

ns 

Propagation Delay, 

CKB to Q c 

tPLH 

16 


27 


33 

ns 

tpHL 

16 ' 


27 


33 

ns 

Propagation Delay, 

CKB to Q d 

tpLH 

10 


17 


21 

ns 

tpHL 

10 


17 


21 

ns 

Propagation Delay, 

CLR to Any Q 

tpHL 

19 


30 


35 

ns 

Pulse Width 

CKA or CKB 
High or Low 
CLR High 

tw 


7 

7 

12 

12 


15 

15 


ns 

Minimum Setup Time, 

CLR inactive before CKA or CKB 

tsu 


5 

8 


10 


ns 

Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capocitance 

Cpo 










PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f 'n 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT VQO 
KS74AHCT 


Dual 4-bit Binary Counters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vot = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 


DESCRIPTION 

The ’393 consists of two independent 4-bit binary counters 
each with its own clear and clock inputs. N-bit binary 
counters can be implemented with each package providing 
the capability of divide-by-256. parallel outputs from each 
counter stage provided any submultiple of the input count 
frequency for system timing signals. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


1CLK C 

1 



14 

^ Vcc 

1CLR Q 

2 

13 

□ 2CLK 

IQ* C 

3 

12 

□ 2CLR 

IQa C 

4 

11 

□ 2Q a 

iQc C 

5 

10 

^ 2Q b 

IQd C 

6 

9 

□ 2Q C 

GND [[ 

7 

8 

] 2Q 0 


LOGIC TIMING WAVEFORMS 


LOGIC DIAGRAM 



I 0 | 1 | 2 | 3 | 4 | 5 | 6 j 7 | 8 | 9 | 10 | 1 1 | 12 | 13 | 14 | 15 | 0 | 

0LK jnjn_runj - LjnjnjHjnjnjnjnjn_njn_rLn 
«* _n 

±J~LJ~L-T~ LJ _ l_J — LJ — L^ _ L^n 

0. 1 I 1 I 1 I 1 I 1 

«.IL J I I I 

O.H I 1 
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KS54AHCT OQO 
KS74AHCT oao 


Dual 4-bit Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to + 7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT. -55°C to +1 25 °C 
Input Ri se & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20fiA 
lo= -4mA 

Vcc 

4.2 

V CC - 0.1 
3.98 

< 

o 

CO o 

® 1 
o 

Vcc - 0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


± 0.1 

± 1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

•out=0^A 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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Dual 4-bit Binary Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT393 


Characteristic 

Symbol 

Conditions 1 

T b = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a ■= — 40°C to +85°C 
V cc = 5.0 V ±10% 

KS54AHCT 

T„= — 55°C to +125°C 
V cc = 5.0 V ± 10% 







Maximum Clock Frequency 

fmax 

C L =50pF 

50 

30 





Propagation Delay, 

A to Qa 

tpLH 

14 




26 

ns 

tpHL 

14 


22 


26 

Propagation Delay, 

A to Q b 

tpLH 

18 




32 

ns 

tpHL 

18 


27 


' 32 

Propagation Dealy, 

A to Q c 

tpLH 

20 


33 


40 

ns 

tpHL 

20 


33 


40 

Propagation Delay, 

A to Qp 

tpLH 

26 


40 


48 

ns 

tpHL 

26 


40 


48 

Propagation Dealy, 

CLR to any Q 

tpHL 





30 

ns 

Pulse 

Width 

A Input High or Low 

tw 


7 

12 


15 


ns 

CLR High 

7 

12 


15 


Setup Time, 

CLR Inactive before A 

tsu 


5 

8 


10 


ns 

Input Capacitance 

C|N 


5 





E3 

Power Dissipation Capacitance* 

Cpd 

(per counter) 

40 





EH 


* Crd determines the no-load dynamic power dissipation: Pd-Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 


KS54AHCT OQO 
KS74AHCT W* 
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KS54AHCT OQQ 
KS74AHCT 


Quad 2-Port Registers 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are high-speed quad 2-port registers. They are the 
logical equivalent of a quad 2 -input multiplexer followed by 
a quad 4-bit edge-triggered register. A common select in- 
put (SEL) selects between two 4-bit input ports. The 
selected data is transferred to the output register on the 
low-to-high transition of the clock input. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 



FUNCTION TABLE 



I = Low Voltage Level one setup time prior to the low-to-high 
clock transition 

h = High Voltage Level one setup time prior to the low-to-high 
clock transition 
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KS54AHCT OQQ 
KS74AHCT 


Quad 2-Port Registers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V C c +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


f Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT OQQ 
KS74AHCT 


Quad 2-Port Registers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
l 0 = — 20^A 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

a 



Vin=Vih or Vil 





■ 

Maximum Low-Level 

VoL 

I o =20mA 

0 

0.1 

0.1 

0.1 

1 

Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

D 



lo=8mA 


0.39 

0.5 


■ 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

is 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=OfiA 


8.0 

80.0 

160.0 

FA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lout = Op A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT399 



Characteristic 

Symbol 

Conditions? 

T a = 25°C 
Vcc = 5.0V 

KS74AHCT 

T a s — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T, = -55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 



Min 


Propagation Delay, 

CLK to Q 

tpLH 

C L =50pF 

12 


19 


23 

ns 

tPHL 

12 


19 


23 

Pulse Width, 

CLK High or Low 

tw 


6 

10 


15 


ns 

Time 
before CLKt 

Data 

tsu 


6 

10 


15 


ns 

Word Select 


6 

10 


15 


Hold Time, Data after CLKt 

th 


-3 

0 


0 


ns 

Input Capacitance 

C|N 


5 





O 

Power Dissipation Capacitance* 

Cpo 







E3 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT An O Dua/ Retriggerable Monostable 

KS74AHCT Multivibrator with Clear 


FEATURES 

• Simple pulse width formula tw = °- 45 RC 

• DC triggered from active HIGH or active Low inputs 

• Retriggerable for very long output pulses up to 1 00% 
duty cycle 

• Overriding clear terminates output pulse 

• Schmitt trigger A & B inputs allow infinite rise and 
fall times on these inputs 

• Functions, pin-out, speed and drive compativility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range; 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard OIPs. 


DESCRIPTION 

The '423 contains dual retriggerable monostable 
multivibrators with output pulsewidth control by two 
methods. The basic pulse time is programmed by selec- 
tion of an external resistor (Rext) and capacitor (Cext). The 
external resistor and capacitor are normally connected as 
shown timing component. 

Once triggered, the basic output pulse width may be ex- 
tended by retriggering the gated active Low-going edge 
input (Ai) or the active High-going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ = LOW) can be made as long as desired. 

Pulse width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 

The output pulse equation is simply; 
tw= 0.45 X (Rext) (Ce>(t) 

Where t w is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


A1 C 

1 



16 

BI C 

2 

15 

clRi C 

3 

14 


4 

13 

Q2 C 

5 

12 

CexT2 C 

6 

1 1 

nEXT2^CEXT Q 

7 

10 

GNDC 

8 

9 


□ CCR2 


Inputs 

Outputs 

CLR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

J“L 

1 _T 

H 

1 

H 

XL 

1_T 


H= HIGH voltage level 
L= LOW voltage level 
X= don’t care 
T= LOW to HIGH transition 
1= HIGH to LOW transition 
_TL= one HIGH level output pulse 
~LT= one LOW level output pulse 
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KS54AHCT AQO 
KS74AHCT 


Dual Retriggerable Monostable 
Multivibrator with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi<— 0.5V or Vi>V C c+0.5V) ±20 mA 

DC Output Diode Current, bk 

(Vo<“0.5V or V o >Vcc+0.5V) ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0 . 5V<V 0 <V C c + 0 . 5 V) ±35 m A 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package(N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 

Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , t| Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T« 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = -55°C to +125°C 

Unit 




B33 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
lo= — 20 M A 
10=— 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

f- 

o” 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 


l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

VOL 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0hA 


8.0 

80.0 

160.0 

mA 



per input in 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT AOO Dua/ Retriggerable Monostable 

KS74AHCT Multivibrator with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT423 


Characteristic 

Symbol 

Conditions 1 

T,=25°C 
Vcc = 5.0 V 

KS74AHCT 

T, = -40°C to +85 # C 
V cc = 5.0 V ±10% 

KSS4AHCT 

T,= -55°C to +125 # C 
Vcc = 5.0 V + 10% 

Unit 




Typ 

Min 



Max 


Propagation Delay 

tPLH 


18 


33 


40 

ns 

A, B to Q, Q 

tPHL 

C L =50pF 

Cext = 0. 

18 


33 


40 

Propagation Delay 

tPLH 

16 


27 


33 

ns 

CLR to Q, Q 

tPHL 

Rext=5kQ 

16 


27 


33 

Output Pulse Width 1 

tWQI 






209 

wm 

Output Pulse Width 2 

tWQ2 

C L =50pF 
C 8 xt=10nF 
Rext= 1 0kfi 

45 

38 



52 

JUS 

Trigger Pulse Width 


Ci_=50pF 

Aj=LOW 





20 


Trigger Pulse Width 

D 






20 


Clear Pulse Width 









External Timing Resistance 




2 

100 

2 

100 

ESI 




ho restri 

ction 


Input Capacitance 



5 





El 

Power Dissipation! Capacitance 

CpD 







El 


* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


Application Information 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 

For output pulse widths greater than 1 OOps or external 
capacitance greater than 1 0nF the following equation 
should be used. 

tw = k‘Rext'Cext 

Where 

tw is in ps 

K is the multiplying factor 
and is approximately 0.45 for 
Cext is in nF 
Rest is in kfi 

For best results, system ground should be applied to the 
Cext terminal. These devices do not require a switching 
diode in series with the R ex t/C e xt terminal (as required by 
some other monostable multivibrators) 


TIMING COMPONENT 



Rext 


TO Cext TO Rext/Cext 
TERMINAL TERMINAL 
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465/466 

KS54AHCT J^TVWn 

KS74AHCT 467/468 


Octal Buffers and Line Drivers 
with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 


DESCRIPTION 

These high-speed octal buffers and drivers are designed 
specifically to improve both the performance and density 
of 3-state memory address drivers, clock drivers, and bus- 
oriented receivers and transmitters. The designer has the 
choice of inverting/ noninverting outputs and various types 
of output controls. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


’465 and ’466 ’467 and ’468 



LOGIC DIAGRAMS 

’465 ’466 


FUNCTION TABLE 


Input 

Output 

G, 

g 2 

A 

’465 

’466 

L 

L 

L 

L 

H 

L 

L 

H 

H 

L 

H 

X 

X 

Z 

Z 

X 

H 

X 

z 

Z 


Input 

Output 

G 

G 

A 

’467 

’468 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

X 

Z 

Z 


’467 ’468 
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KS54AHCT Octal Buffers and Line Drivers 

KS74AHCT //400 with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tiepl to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

BB 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

a 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

D 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
I o =-20mA 
lo= -6mA 1 

Vcc 

4.2 

Vcc -0.1 
3.98 

v cc - 0.1 

.3.84 

v cc - o.i 

3.7 

H 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o =20/iA 
lo= 1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 


0.1 

0.4 

B 

Maximum Input 
Current 

IlN 

Vin— Vcc or GND 


± 0.1 

± 1.0 



Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

± 10.0 

i 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

□ 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 

Iout=0^A 


2.7 

2.9 

3.0 

mA 
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KS54AHCT Octal Buffers and Line Drivers 

KS74AHCT 467/400 with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t(<2 ns), AHCT467! AHCT468 







KS74AHCT 

54AHCT 






T, = 25“C 

T,= -40*C to +85°C 

T, = + 55*C to -H25°C 


Parameter 


Conditions 

V cc = 5.0V 

V cc » 5.0V ±10% 

V cc = 5.0V ±10% 

Unit 





Typ 

Min 

Max 

Min 

Max 



tpLH 

C L =50pF 



12 


14 


Propagation Delay, 

C L =150pF 



17 


20 

ns 

A to Y 

tpHL 

Ci_ = 50pF 



12 


14 


C|_=i 50pF 



17 


20 



tpZH 


Ci_=50pF 



20 


24 


Output Enable Time, 

R L =1kfi 

Cl= 1 50pF 



25 


30 

ns 

Enable to Y 

tpZL 

C L =50pF 



20 


24 



Cl= 1 50pF 



25 


30 


Output Disable Time, 

tPHZ 

Rl= 1 kO 


13 

n 

18 


22 

ns 

Enable to Y 

tPLZ 

C L =50pF 

13 


18 


22 

Input Capacitance 

C|N 


5 





PF 

Output Capacitance 

CoUT 

Output Disabled 

10 





pF 

Power Dissipation 

CpD 

Output Disabled 






PF 

Capacitance* (per stage) 

Output Enabled 







* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fi n . 
For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT mlSf/lVt /cnn 

KS74AHCT 5201521/522 


8-Bit Identity 
Comparators 


FEATURES 

• Compares two 8-bit words 

• ’518, ’520 and 522 have 20k0 pull-up Resistors on 
Q Inputs 



INPUT 

OUTPUT FUNCTION 

TYPE 

PULL-UP 

AND 


RESISTOR 

CONFIGURATION 

’518 

Yes 

P=Q Open-Drain 

’519 

No 

P=Q Open-Drain 

’520 

Yes 

P=Q Totem-Pole 

— 

’521 

No 

P=Q Totem-Pole 

’522 

Yes 

P=Q Open-Drain 


t ’521 is identical to '688 


• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPS. 


DESCRIPTION 

These identity comparators perform comparisons on two 
eight-bit binary or BCD words. The ’51 8 and ’51 9 provide 
P=Q outputs, while the ’520, 521 , and ’522 provide P=Q 
outputs. The ’518; ’519, and ’522 have open-drain 
outputs. The ’518, ’520, and ’522 feature 20-kQ inputs 
for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



P=Q for ’520, ’521, ’522 


INPUTS 

OUTPUTS 

DATA 

P, Q 

ENABLE 

G 

P = Q 

lO 

II 

la. 

O 

II 

Q. 

L 

H 

L 

P>Q 

L 

L 

H 

P<Q 

L 

L 

H 

X 

H 

L 

H 
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KS54AHCT cHc^/p/i/i 

ks74ahct 520/521/522 


8-Bit Identity 
Comparators 


LOGIC DIAGRAMS 


’ 518/’519 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


’ 520 /’ 521/’522 



t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


SAMSUNG 





KS54AHCT 

KS74AHCT 


518/519 

520/521/522 


8-Bit Identity 
Comparators 


DC ELECTRICAL CHARACTERISTICS (Vcc I= 5V±10% Unless Otherwise Specified) 


Parameter 

Symbol 

Test Conditions 

T 

= 25°C 

KS74AHCT 

T a = - 40°C to + 85°C 

54AHCT 

T a = -55°C to + 125°C 

Unit 

Typ 

Guaranteed Limit* 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V, L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 


Vin = Vih or Vil 






Output Voltage 

VOH 

I o =-20mA 

Vcc 

Vcc -0.1 

< 

o 

o 

1 

o 

< 

o 

o 

i 

o 

V 

(Totem-pole Outputs) 


lo=-6mA 

4.2 

3.93 

3.84 

3.7 


Maximum Low-Level 


Vin=Vih Or Vil 






Output Voltage 


Io=20/ltA 

0 

0.1 

0.1 

0.1 

V 

(All Outputs) 


lo=1 2mA 


0.26 

0.33 

0.4 



l 0 =24mA 


0.39 

0.5 



Maximum Input 


Vcc = Max 






Current, 


ViN — 2.7V 


-0.2 

-0.2 

-0.2 

mA 

(’518, '520 and ’522 


V in = 0.4V 


-0.6 

-0.6 

-0.6 


Q input) 








Maximum Input 








Current 

1 IN 

Vin = Vcc ° r GND 


±0.1 

±1.0 

±1.0 

m a 

(All other Inputs) 








Maximum Output 
Leakage Current 

loz 

Vin=V| H or Vil 


±0.5 

±5.0 

±10.0 

fa 

(Open-Drain Outputs) 










For '518, ’520 and 








’522: 








V, n =GND (Q0-Q7) 


3.5 

3.5 

3.5 

mA 

Maximum 


Vin^Vcc or GND 






Quiescent 

Ice 

(all other inputs) 






Supply Current 


For '51 9 and ’521 : 
Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

mA 

Additional Worst 

Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 


2.7 

2.9 

3.0 

mA 
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KS54AHCT 518/519 
KS74AHCT 520/521/522 


8-Bit Identity 
Comparators 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT518, AHCT519 





54/74ACHT 

KS74AHCT 

54AHCT 


Characteristic 

Symbol 


T. = 2S°C 

T. = -40°C to +8S°C 

T, = -55 # C to + t25°C 







Vcc = 5V 

Vcc = 5V± 10% 

Vcc = 5.0 V ± 10% 





Typical 


Max 





tPLH 

C L =50pF 







Propagation Delay, 

C|_=150pF 






ns 

P or Q to P=Q 

tPHL 

C L =50pF 

an 




30 


C L =1 50pF 

n 




36 



tPLH 

C = 50pF 

mm 






Propagation Delay, 

C L = 1 50pF 

mum 





ns 

G to P=Q 

tPHL 

C L =50pF 







Cl= 1 50pF 

m 






Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

Cpd 







n 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT520, AHCT521 





54/74ACHT 

KS74AHCT 

54AHCT 





T a = 25°C 

T a = - 40°C to +85°C 

Ta = -55°C to + 125°C 


Characteristic 

Symbol 

Conditions 

Vcc — 5V 

V CC = 5V±10% 

V cc — 5.0V ± 10% 






Max 

Min 

Max 



tPLH 

C L =50pF 

12 


19 


23 


Propagation Delay, 

Cl— 1 5(5pF 

15 


24 


29 

ns 

P or Q to P=Q 

tPHL 

C L — 50pF 

12 


19 


23 


C L =1 50pF 

15 


24 


29 



tPLH 

C=50pF 

11 


17 


20 


Propagation Delay, 

Cl=1 50pF 

14 


22 


26 

ns 

G to P=Q 

tPHL 

C L =50pF 

1 1 


17 


20 


C L = 1 50pF 

14 


22 


26 


Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

Cpd 







PF 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHC522 





54/74ACHT 

KS74AHCT 

54AHCT 


Characteristic 

Symbol 

Conditions 

T* = 25°C 

T a = - 40°C to + 85°C 

T. = -55°C to + 125°C 


V CC = 5 V 





Unit 

V CC = 5V±10% 

V cc = 5.0 V ± 10% 




Typical 


Max 


Max 



tpLH 

C L =50pF 

19 


28 


33 


Propagation Delay, 

C L =150pF 

22 


33 


39 

ns 

P or Q to P=Q 

tpHL 

C L =50pF 

14 


23 


28 


Cl=1 50pF 

17 


28 


34 



tPLH 

C = 50pF 

16 


23 


27 


Propagation Delay, 

C L =150pF 

19 


28 


33 

ns 

G to P=Q 

tPHL 

C L =50pF 

1 1 


18 


22 


C L =150pF 

14 


27 


33 


Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

Cpo 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc j fin- 
t For AC switching test circuits and timing waveforms' see section 2. 


sR SAMSUNG 


319 


















KS54AHCT CO O Octal D-Type Transparent Latches 

KS74 AHCT _ _ with %State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 


PIN CONFIGURATION 


DESCRIPTION 

The ’533 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (E) is high, 
the Q outputs follow the complements of the data (D) in- 
puts. When the enable is low, the outputs latch at the levels 
that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


oc C 

1 



20 

iqC 

2 

19 

idC 

3 

18 

2D Q 

4 

17 

2Q C 

5 

16 

3Q □ 

6 

15 

3D 

7 

14 

4D C 

8 

13 

40 C 

9 

12 

GND C 

10 

11 


V C c 

80 

8D 

7D 

7Q 

60 

60 

5D 

5Q 

E 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

E 

D 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 

ID 2D 3D 4D 5D 6D 7D 8D 



_ 0 ) 
OC ■ 


IQ 2Q 3Q 40 50 6Q 7Q 8Q 
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KS54AHCT COO 
KS74AHCT 


Octal D-Type Transparent Latches 
with 3-State Outputs 


Absolute Maximum Ratings*' 


Supply Voltage Range Vcc, -0?5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V t > V C c +0.5V) ...... ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150 o C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT. -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, tr, t f Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 





Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

D 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

D 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo= — 20j<A 
lo=— 6mA 


Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or V| L 






Maximum Low-Level 

VOL 

l o =20 M A 


0.1 

0.1 



Output Voltage 

lo=1 2mA 


0.26 

0.33 


V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 


Vin = Vcc or GND 



±1.0 



Maximum 3-State 
Leakage Current 


Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 

louT=0pA 


8.0 

80.0 

160.0 




per input pin 

■ 

mm*. 




Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 


■ 

2.9 

3.0 


Current 


at Vcc or GND 

■ 

■ 






louT=0pA 
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KS54AHCT COO Octal D-Type Transparent Latches 

KS74AHCT with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT533 


Characteristic 

Symbol 

Conditions' 

T. = 25®C 
V CC = 5.0V 

KS74AHCT 

T, = — 40°C to +85 # C 
V CC = 5.0 V ±10% 

KS54AHCT 

T. = -55‘C to + 125°C 
V cc * 5.0V ± 10% 


Typ 




Max 

Propagation Delay, 

D to Q 

tpLH 

C L =50pF 

Cl= 1 50pF 

10 

13 


16 

21 


19 

25 

ns 

tPHL 

Ci_=50pF 

C L = 1 50pF 

10 

13 


16 

21 


19 

25 

Propagation Delay, 

Eto Q 

tPLH 

C = 50pF 

C L =1 50pF 

13 

16 


21 

26 


25 

31 

ns 

tPHL 

C L =50pF 

Cl= 1 50pF 

13 

16 


21 

26 


25 

31 

Output Enable Time, 

OC to any Q 

tPZH 

R L =1 kfl 

C L =50pF 
Cl= 1 50pF 

1 1 

14 


18 

23 


22 

28 

ns 

tpZL 

C L =50pF 
C L =1 50pF 

H 


18 

23 


22 

28 

Output Disable Time, 

OC to any Q 

tpHZ 

Rl= 1 kfl 

C L =50pF 

sts 


18 


22 

ns 

tpLZ 

13 


18 


22 

Pulse Width, 

E High 

tw 


9 

15 


18 


ns 

Setup Time, 

D before El 

tsu 


9 

15 


18 


ns 

Hold Time, 

D after E i 

th 


3 

5 


7 


ns 

Input 

Capacitance 

ClN 


5 





a 

Output 

Capacitance 

Cout 

Output Disabled 

10 





□ 

Power Dissipation 
Capacitance* (per stage) 

CpD 

OC=V cc 

OC=GND 

5 

30 





Q 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc J fm- 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54AHCT CO A Octal D-Type Flip-Flops 

KS74AHCT with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



LOGIC DIAGRAM 


DESCRIPTION 

The ’534 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. , '* 

The flip-flops are edge-triggered on the positive transition 
of the clock: the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs in high-impedance state when it 
is taken high, the OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

CLK 

D 

Q 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


ID 2D 3D 4D 5D 6D 7D 8D 
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KS54AHCT 

KS74AHCT 


Octal D-Type Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, !ik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, tr, tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc-5V±tO% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T,= — 55°C to +125°C 

Unit 




EB3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 




2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 


■ 

m 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vi N =Vih or V| L 
l o =-20 M A 
lo=— 6mA 

Vcc 

4.2 


Vcc -0.1 

3.84 

Vcc -0.1 ' 

3.7 

1 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin— V cc or GND 

Iout=0hA 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








IOUT = 0f4A 
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KS54AHCT CO A 
KS74AHCT 


Octal D-Type Flip-Flops 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT534 


Characteristic 

Symbol 

Conditions 1 

T.=25°C 
V cc = 5.0V 

KS74AHCT 

T. = - 40°C to +85°C 
V CC = 5.0V±10% 

KS54AHCT 

T* = — 55®C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 


Max 

Min 

Max 

Maximum Operating 
Frequency 

fmax 

C L =50pF 

50 






Propagation Delay, 

CLK to any Q 

tPLH 

C L =50pF 

Ct_= 1 50pF 

8 

1 1 






tpHL 

C L =50pF 

C L = 1 50pF 

8 

1 1 





Output Enable Time, 

OC to any Q 

tpZH 

R l = 1 kQ 

C L =50pF 
Cl= 1 50pF 

1 1 

14 






tpZL 

Ci_=50pF 
Cl= 1 50pF 

1 1 

14 





Output Disable Time, 

OC to any Q 

tpHZ 

R L =1 kfl 

C L =50pF 

13 


18 




tpLZ 

13 


18 


22 

Pulse Width, 

CLK High or Low 

tw 





18 


ns 

Setup Time, 

D before CLKt 

tsu 





17 



Hold Time, 

D after CLKt 

th 


' 

0 



0 


ns 

Input Capacitance 

C|N 


— 





PF 

Oi'tput Capacitance 

CoUT 

Output Disabled 

mm 





PF 

Power Dissipation 
Capacitance * (per stage) 

Cpo 

OC=V cc 

OC=GND 

5 

30 





PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
f For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT ZAflfcdl 
KS74AHCT 1 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


Octal Buffers and Line Drivers 
with 3-State Outputs 

DESCRIPTION 

The ’540 and ’541 are general purpose high-speed octal 
line drivers/buffers with 3-state outputs. The inputs and 
outputs are located on opposite sides of the 20-pin 
package, thus improving circuit board density. The ’540 
provides inverted data and the ’541 provides true data at 
the outputs. 

The three-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all eight outputs are in the high 
impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


JPIN CONFIGURATION LOGIC DIAGRAMS 



H X X Z Z 

X H X Z Z 
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KS54AHCT Octal Buffers and Line Drivers 

KS74AHCT * with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) . ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s tg. . . -65°Cto+150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , t| Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc-5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

B 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 





Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =-20mA 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.1 

3.7 




V| N =Vih or Vil 






Maximum Low-Level 
Output Voltage 

VOL 

lo=20|iA 
l 0 = 1 2mA 

0 

0.1 

0.26 

0.1 

0.33 

0.1 

0.4 




l 0 =24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 



Maximum 3-State 
Leakage Current 

loz 

Output Enable 

— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 



Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 

Iout=0jjA 


8.0 

80.0 
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KS54AHCT tZAfi /£%A “# Octal Buffers and Line Drivers 

KS74AHCT «?**W«?** 1 with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT540, AHCT541 


Characteristic 

Symbol 

Conditions 1 

T. =2S°C 
V C c = 5.0V 

KS74AHCT 

T, = — 40°C to +85°C 
V CC = 5.0V±10% 

KS54AHCT 

T, = -55°C to + 125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 



Min 

Max 



C L = 50pF 

mm 




14 


Propagation Delay, 


C L = 1 50pF 





20 


A to Y 

, 

C L = 50pF 

mm 

9 | 



14 

ns 



Cl= 1 50pF 





20 





C L = 50pF 





24 


Output Enable Time. 



C L =150pF 





30 


G to Y 



C L =50pF 





24 

ns 




C L =50pF 





30 


Output Disable Time 

tPHZ 

R L =1kfi 



M 1 ■ 



23 

ns 

G to Y 

tpLZ 

C L =50pF 





23 

Input Capacitance 

C|N 


5 





PF 

Output Capacitance 

CoUT 

Output Disabled 

10 





□ 

Power Dissipation \ 
Capacitance* (per stage) 


G=Vcc 

G=GND 

5 

30 





1 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f, n . 
t For AC switching test circuits and timing waveforms see section 2. 

\ 

' \ 
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KS54AHCT CffO 
KS74AHCT ' JU ' J 


Octal D-Type Transparent Latches 
with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(l OL = 24mA @ V ol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to + 125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard OIPs. 


PIN CONFIGURATION 


OC C 

1 

TZ7 

20 

□ v cc 

ID C 

2 

19 

□ is 

2D C 

3 

18 

□ 2Q 

3D C 

4 

17 

□ 3Q 

4D £ 

5 

16 

□ 4Q 

5D C 

6 

15 

□ 5Q 

6D C 

7 

14 

□ 6Q 

7D C 

8 

13 


8D C 

9 

12 

□ 8Q 

GND [[ 

10 

11 

□ E 


DESCRIPTION 

The ’563 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer register, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (E) is high, 
the Q outputs follow complements of the data (D) inputs. 
When the enable is low, the outputs latch at the levels that 
were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance stage when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc j and 
ground. 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

E 

b 

Q 

L 

H 

H 

L 

L 

H 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

z 


LOGIC DIAGRAM 

ID 20 3D 4D 5D 6D 7D 8D 
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KS54AHCT CC& ' Octal D-Type Transparent Latches 

KS74AHCT with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) . .. ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150 °C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT. -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





B 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




BE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

Vil 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V|N=V| H or Vil 
l 0 = — 20jiA 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VoL 

I o =20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

f IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout == Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8,0 

80.0 

160.0 

piA 



per input pin 






Additional Worst 


V,= 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT CO O Octal D-Type Transparent Latches 

KS74AHCT with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT563 


Characteristic 

Symbol 

Conditions 7 

T.=25°C 
V C c = 5.0V 

KS74AHCT 

T. = — 4Q°C to +85®C 
V CC = 5.0V±10% 

KSS4AHCT 

T, s -55?C to +125°C 
V C c*5.0V± 10% 


Typ 


Max 


Max 

Propagation Delay, 

D to Q 

tpLH - 

Cl= 50pF 
C L =150pF 

12 

15 


18 

23 




tpHL 

Cl= 50pF 
C L =150pF 

12 

15 


18 

23 



Propagation Delay, 

E to Q 

tpLH 

C= 50pF 

C L =150pF 







tpHL 

Cl= 50pF 
C L =150pF 






Output Enable Time, 

OC to any Q 

tpZH 

R L =1kfi 

Cl= 50pF 
C L =1 50pF 







tpZL 

C L = 50pF 
Cl= 1 50pF 

1 1 

14 


18 

23 



Output Disable Time, 

OC to any Q 

tpHZ 

R L =1kQ 

C L =50pF 



19 


22 


tpLZ 

13 


19 


22 

Pulse Width, 

E High 

tw 


1 

15 





Setup Time, 

D before El 

tsu 


H 

10 





Hold Time, 

D after E i 

th 


m 

5 


7 



Input Capacitance 

C|N 


5 






Output Capacitance 

CoUT 

Output Disabled 

10 






Power Dissipation 
Capacitance* (per stage) 

CpD 

OC=Vcc 

OC=GND 

5 

30 







* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc’ fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT Ef+A Octal D-Type Flip-Flops 

KS74AHCT ^ with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 
(l 0 L= = 24mA @ V ol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C + 85°C 
KS54HACT: -55°C + 125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ‘564 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered: on the positive transition 
of the clock, the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high impedance stat when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 



LOGIC DIAGRAM 


10 2D 3D 4D 5D 6D 7D 8D 
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Octal D-Type Flip-Flops 
with 3-State Outputs 


KS54AHCT 

KS74AHCT 


564 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent deimage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc— 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

B 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




E3 



Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l 0 — ~20jiA 
b = — 6mA 

Vcc 

4.2 


V cc -0.1 

3.84 

V cc -0.1 

3.7 




Vin=V| H or Vil 






Maximum Low-Level 

VOL 

b— 20/iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

b=1 2mA 


0.26 

0.33 

0.4 




b=24mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin=Vcc or GND 



±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

•oz 

Output Enable 
=V|H 

Vout = Vcc or GND 



±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 

louT=0pA 



80.0 

160.0 




per input pin 

m 





Additional Worst 


V|=2.4V 


' . 




Case Supply 

Alec 

other Inputs: 

■ 

■ 

2.9 

3.0 

mA 

Current 


at Vcc or GND 


■ 






louT=0jiA 

■ 

■ 
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KS54AHCT 

KS74AHCT 


Octal D-Type Flip-Flops 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT564 


Characteristic 

Symbol 

Condition** 

T.-25 # C 
Vcc* 5.0 V 

KS74AHCT 

T,«-40 # C to +85*C 
Vcc* 5.0V ±10% 

KSS4AHCT 

T» m — 55 # C to +125®C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 



Maximum Operating 
Frequency 

fmax 

Cl= 50pF 

50 

35 


30 


MHz 

Propagation Delay, 

CLK to any Q 


C L = 50pF 

Cl*= 1 50pF 

8 

11 


14 

19 


17 

23 


tPHL 

C|_= 50pF 

Cl= 1 50pF 

8 

11 


14 

19 



Output Enable Time, 

05 to any 0 

tPZH 

R L =1kfl 

C L = 50pF 
Cl— 1 50pF 

11 

14 


18 

23 


22 

28 

ns 

1 

C L = 50pF 
C L =150pF 

1 1 

14 


18 

23 



Output Disable Time, 

OC to any 0 


R L =1 kfl 

C L =50pF 

13 


19 


22 


MSM 



19 


28 

Pulse Width, 

CLK High or Low 



9 

1 


wm 


ei 

Setup Time, 

D before CLKt 



9 

D 


■a 



Hold Time, 

D after CLKt 

D 


0 

0 


0 



Input Capacitance 

C|N 


5 





E3 

Output Capacitance 

CoUT 

Output Disabled 

10 





E9 

Power Dissipation 
Capacitance* (per stage) 










* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f «v 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT C7*i 
KS74AHCT ° 


Octal D-Type Transparent Latches 
with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compability with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(I 0 l = 24 mA @ V 0L = 0.5V) for direct bus interface 

• Inputs and outputs interface direclty with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85 °C 
KS54HACT: -40°C to + 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

The ’573 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing bufer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable E is high, 
the Q outputs follow the data (D) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

There devices provide speeds and drive capability 
equivalent ot their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

E 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 


IQ 2D 3D 4D 5D 6D 7D 8D 



IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 
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KS54AHCT C70 Octal D-Type Transparent Latches 

KS74AHCT ** * ** with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85 °C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74AHCT 

T,= — 40°C to +85°C 

KS54AHCT 

T B =-55°C to +125°C 

Unit 




SB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

D 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
l o =-20pA 
lo=— 6mA 

By 

Vcc —0.1 
3.98 

? * 

1 00 

o c6 
o 

> 

V CC -0.1 

3.7 

B 



Vin=Vih or Vil 





■ 

Maximum Low-Level 

VOL 

b = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

m 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

bz 

Output Enable 
=V|H 

Vout = Vcc or GND 

1 

±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 
buT=0pA 


8.0 

80.0 

160.0 

pA 



per input pin 

■ 





Additional Worst 


V|=2.4V 

■ 





Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








but = Op A 
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KS54AHCT cyO 
KS74AHCT u ° 


Octal D-Type Transparent Latches 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr t,<2 ns), AHCT573 


Characteristic 

Symbol 

Conditions' 

T a = 25°C 
V cc = 5.0V 

KS74AHCT 

T, = - 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to +125 °C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay, 

D to Q 

tpLH 

C L = 50pF 

C L = 1 50pF 

9 

12 


16 

19 


20 

23 

ns 

tpHL 

C L = 50pF 

Cl= 1 50pF 

9 

12 


16 

19 


20 

23 

Propagation Delay, 

Eto Q 

tpLH 

C = 50pF 

C L = 1 50pF 

12 

15 


20 

25 


24 

30 

ns 

tpHL 

C L = 50pF 

C L = 1 50pF 

12 

15 


20 

25 


24 

30 

Output Enable Time 

OC to any Q 

tpZH 

R L =1kQ 

C L = 50pF 
Ci_=150pF 

1 1 

14 


18 

23 


22 

28 

ns 

tpZL 

C L = 50pF 
Cl.= 1 50pF 

1 1 

14 


18 

23 


22 

• 28 

Output Disable Time 

OC to any Q 

tpHZ 

R L =1kQ 

C L =50pF 

13 


19 


22 

ns 

tpLZ 

13 


19 


22 

Pulse Width, 

E High 

tw 


9 

15 


18 


ns 

Setup Time, 

D before Ef 

tsu 


6 

10 


12 


ns 

Hold Time, 

D after Ei 

th 


4 

7 


9 


ns 

Input Capacitance 

ClN 


5 





PF 

Output Capacitance 

COUT 

Output Disabled 

10 





PF 

Power Dissipation 
Capacitance* (per stage) 

Cpo 

OIOI 

olol 

II II 

o £ 

-r n 
o° 



5 

30 





pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT CTA Octal D-Type Flip-Flops 

KS74AHCT ^ with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’574 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus drivers and working 
registers. 

The flip-flops are edge-triggered on the positive tran- 
sition of the clock. The Q outputs are set to the logic levels 
that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



(Each Flip-Flop) 


Inputs 

Output 

OC CLK D 

Q 

L t H 

H 

L t L 

L 

L L X 

Qo 

H X X 

Z 


LOGIC DIAGRAM 


ID 2D 3D 4D 5D 6D 7D 8D 



IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 
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KS54AHCT C 7 A Octal D-Type Flip-Flops 

KS74AHGT ** * ^ with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

T a = -40°C to + 85°C 

KS54AHCT 

T a = - 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0_ j 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo= — 20jiA 
lo= — 6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vi N =Vih or Vil 






Maximum Low-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = V cc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 

louT=0piA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT tZ7A Octal D-Type Flip-Flops 

KS74AHCT ^ with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT574 







KS74AHCT 

- KS54AHCT 







T, = — 40®C to +85°C 

T, * -55°C to + 125°C 

Unit 





V CC = 5.0V±10% 

V CC = 5.0V± 10% 





Typ 




Max 


Maximum Operating 
Frequency 

fmax 

C L = 50pF 

50 



30 




tpLH 

C L = 50pF 

8 


14 




Propagation Delay, 

Cl= 1 50pF 

11 


19 




CLK to any Q 

tpHL 

Cu= 50pF 

8 






C L =150pF 

11 





1 ; 


tpZH 


Cl= 50pF 

11 


Vfl 


22 


Output Enable Time, 

Rl= 1 kfi 

Cl= 1 50pF 

14 




28 

ns 

OC to any Q 

tPZL 

C L = 50pF 

1 1 


mm 





Cl= 1 50pF 

14 






Output Disable Time, 

tpHZ 

R L =1kn 


13 


18 


22 


OC to any Q 

tpLZ 

C L =50pF 

13 


18 


22 

Pulse Width, 

CLK High or Low 

tw 


g 

1 





Setup Time, 

D before CLKt 

tsu 


9 





m 

Hold Time, 

D after CLKt 

th 


-3 

0 


0 



Input Capacitance 

ClN 


5 





ES 

Output Capacitance 

CoUT 

Output Disabled 

10 





m 

Power Dissipation 

Cpd 

OC=Vcc 


5 





m 

Capacitance* (per stage) 

OC=GND 

30 






* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 f in- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT CQf ) //? Q H 8-Bit Binary Counters with 

KS74AHCT Output Registers 


FEATURES 

• Choice of 3-State (’590) and Open-Drain (’591) Outputs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


ObC 

1 

— 

18 

QcC 

2 

15 

QoC 

3 

14 


4 

13 

QrC 

5 

12 

Qg [3 

6 

11 

QhC 

7 

10 

GNdC 

8 

9 


□ V c , 

Da* 


DESCRIPTION 

These devices each consist of an 8-bit binary counter which 
feeds an 8-bit register. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the count er inc rements to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in par allel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The output register is loaded with the contents of the 
counter on the rising edge of the register clock, RCK. The 
outputs of this register feed the outputs which are enabl- 
ed when the enable input, G, is taken low. This enables 
connection of this part to a system bus. The Q outputs of 
the ’590 are 3-State and those for ’591 are Open-drain. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


FUNCTION TABLE 


INPUTS 

FUNCTION 

G 





H 

X 

X 

X 

X 

Q Outputs disable 

L 

X 

X 

X 


Q Outputs enable 

L 

_r 

X 

X 

ma 

Counter data is stored into register 

L 

“L 

X 

X 

X 

Register state is not changed 

L 

X 

L 

X 

X 

Counter clear 

mm 

X 

H 

L 

_r 

Advance one count 

.mm 

X 

H 

L 

~L 

No count 

L 

X 

H 

H 

X 

No count 


X: Don’t care 

RCO = Qa'* Qb' Qc' • Qd' Qe' • Qf' Qg' • Qh' 

(Qa' ~ Qh': Internal outputs of the counter) 
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KS54AHCT C QfUCQi 
KS74AHCT 

LOGIC DIAGRAM 


8-Bit Binary Counters with 
Output Registers 
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KS54AHCT ZQn/RQI 
KS74AHCT vautua I 


8-Bit Binary Counters with 
Output Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) . . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to + 85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Ta 

= 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = - 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

L_ J 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 


Vin— Vih or Vil 







Output Voltage 

VoH 

l o =-20 M A 

Vcc 

Vcc -0.1 

< 

o 

o 

1 

o 

d 

1 

o 

o 

> 

V 

(All '590 Outputs and 
’591 RCO Output) 


lo= -6mA 

4.2 

3.98 

3.84 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

Voi 

l o =20nA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Output 
Leakage Current 

loz 

Output Enable 
= V| H 

VoUT=VcC 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=CVA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT 5901591 

KS74AHCT 1 


8-Bit Binary Counters with 
Output Registers 


AC ELECTRICAL CHARACTERISTICS (Input tr, t{<2 ns), AHCT590 


Characteristic 

Symbol 

Conditions 1 


KS74AHCT 

T a = — 40°C to + 85°C 
V cc = 5V ± 1 0 % 

54AHCT 

T„= — 55°C to + 125°C 
V CC = 5.0 V ± 10% 






Maximum Clock Frequency 


C L =50pF 

50 

30 


25 



Propagation Delay, 

CCKt to RCO 

tpLH 

15 


25 


29 

ns 

tpHL 

15 


25 


29 

Propagation Delay, 

CCLR4 to RCO 

tpHL 

17 


28 


33 

ns 

Propagation Delay, 

RCKt to Q 

tpLH 

10 


16 


19 

ns 

tpHL 

10 


16 


19 

Output Enable Time, 

Gi to Q 

tpZH 

C L =50pF 

R l = 1 Kfl 

13 


18 


22 

ns 

tpZL 

13 


18 


22 

Output Disable Time, 

Gt to Q 

tpHZ 

13 


18 


22 

ns 

tPLZ 

13 


18 


22 

Pulse 

Duration 

CCK or RCK 

High or Low 

tw 


10 

15 


20 


ns 

CCLR Low 

10 

15 


20 


Setup Time 

CCKENt before 
CCKt 

tsu 


10 

15 


20 


ns 

CCLRt before 
CCKt 

6 

10 


10 

' 

CCKt to 

RCKttt 

15 

20 


25 

Input Capacitance 

C|N 


5 





PF 

Output Capacitance 
(Q Outputs) 

o 

o 

c 

H 

Output Disabled 

10 





PF 

Power Dissipation Capacitance* 

CpD 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 *'"• 
t For AC switching test circuits and timing waveforms see section 2. 

Tt This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in 


which case the register state will be one clock pulse behind the counter. 
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SSiiKS 590/591 


8-Bit Binary Counters with 
Output Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT591 


Characteristic 



54/74ACHT 
T a = 25°C 
V CC = 5V 

Typical 

KS74AHCT 

T a = -40'C to + 85°C 
Vcc = 5V ± 1 0 % 

54AHCT 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Min 

Max 

Min 

Max 

Maximum Clock Frequency 

fmax 

C L =50pF 

R L =1kfl 

50 

30 


25 


MHz 

Propagation Delay, 

CCKt to FtCO 

tpLH 

15 


25 


29 

ns 

tpHL 

15 


25 


29 

Propagation Delay, 

CCLFU to RCO 

tpHL 

17 


28 


33 

ns 

Propagation Delay, 

RCKt to Q 

tpLH 

18 


31 


37 

ns 

tpHL 

10 


16 


19 

Propagation Delay, 

Gl to Q 

tpHL 

14 


20 


24 

ns 

Propagation Delay, 

Gt to-Q 

tPLH 

14 


20 


24 

ns 

Pulse 

Duration 

CCK or RCK 

High or Low 

tw 


10 

15 


20 


ns 

CCLR Low 

10 

15 


20 


Setup Time 

CCKENt Low to 
CCKt 

tsu 


10 

15 


20 


ns 

CCLRt High to 
CCKt 

6 

10 


10 


CCKt to 

RCKttt 

15 

20 


25 


Input Capacitance 

C|N 


5 





PF 

Power Dissipation Capacitance* 

CpD 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 
t For AC switching test circuits and timing waveforms see section 2. 

tt This setup time ensures the register will see stable data from the counter outputs. The clocks may be tied together in 


which case the register state will be one clock pulse behind the counter. 
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KS54AHCT CQO //T Q O 8-Bit Binary Counters with 

KS74AHCT Input Registers 


FEATURES 

• Parallel Register Inputs (’592) 

• Parallel 3-State I/O: Register Inputs/Counter Outputs 
(’593) 

• Counter Has Direct Overriding Load and Clear 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’592 ’593 




“^7 




kJ 


BC 

1 

16 


A/QaC 

1 

20 

3 Vcc 

cC 

2 

15 

□ a 

B/QbC 

2 

19 

3o 

D C 

3 

14 

□ CLOAD 

C/QcL 

3 

18 

;]G 

E c 

4 

13 

□ RCK 

D/Q d Q 

4 

17 

3 RCKEN 

FC 

5 

12 

] CCKEN 

E/Qt □ 

5 

16 

3 RCK 


6 

11 

3 CCK 

F/Qf C 

6 

15 

3 CCKEN 

HC 

7 

10 

3 CCLR 

G/Q g C 

7 

14 

3 CCKEN 

GND C 

8 

9 

□ rco 

H/Qh □ 

8 

13 

3 CCK 


— 



CLOAD £ 

9 

12 

3 CCLR 





gndQ 

10 

11 

3rco 


FUNCTION TABLE 


DESCRIPTION 

The ’592 and ’593 both contain an 8-bit register which feeds 
an 8-bit binary counter. The counter is incremented on the 
rising ed ge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO or the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The input register is loaded on the rising edge of the register 
clock, RCK. The outputs of this register feed the counter. 
The counter is loaded with the register’s contents when 
the clock load, CLOAD, input is taken low. 

The ’592 differs from the '593 in that the latter device has 
bidirectional I input/output pins. The 3-state outputs of the 
counter can be enabled and are active when enable input, 
G, is taken low and input G is taken high. The outputs of 
the counter then appear on the register inputs. This enables 
connection of this part to a system bus. The '593 also has 
a second clock enable pin, CCKEN, which is ac tive high 
and it also has an active low register clock enable, RCKEN. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


INPUTS ’(592) 

FUNCTION 

RCK 

CLOAD 

CCLR 

CCKEN 

CCK 

X 

L 

H 

X 

X 

Register data is loaded into counter 

X 

H 

L 

X 

X 

Counter clear 

_r 

H 

H 

X 

X 

The data of a thru H inputs is stored into 
register 

1_ 

H 

H 

X 

X 

Register state is not changed 

X 

H 

H 

L 

_r 

Counter advances the count 

X 

H 

H 

L 


No count 

X 

H 

H 

H 

X 

No count 


X: Don’t care 

RCO = Qa'* Qb' Qc' • Qd' Qe' • Qf' Qg' • Qh' 


(Qa' ~ Qh': Internal outputs of the counter) 
> 
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LOGIC DIAGRAMS (Continued) 


„ ( 19 ) 

G 

_ 08 ) 
G - 

( 12 ) 

CCLR 




GATING FOR RCK I 
IS SIMILAR IN DETAIL V 
TO THAT SHOWN FOR 
CCK 
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KS54AHCT CQO/CQQ 
KS74AHCT 


8-Bit Binary Counters with 
Input Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7 V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°Cfrom 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

Ta — — 55°C to + 1 25°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

' Vih 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V ih or Vil 
l o =-20pA 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=V| H or Vil 
l o =20^A 
lo=1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

f(N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

taz 

Output Enable 
=V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0p<A 


8.0 

80.0 

160.0 

mA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
Vi=2.4V 
other Inputs, 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 

3.0 

mA 
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8-Bit Binary Counters with 
Input Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , t,<2 ns), AHCT592 



' 



MP§| 

KS74AHCT 

T» = — 40°C to +85°C 
Vcc = 5.0V±10% 

KS54AHCT 

T„= — 55°C to + 12S°C 
V CC = 5.0V± 10% 


Characteristic 

Symbol 

Conditions? 


Unit 






Min 

Max 

Min 

Max 


Maximum Clock Frequency 

fmax 


50 

30 


25 


jjjjg 

Propagation Delay, 

tpLH 


15 


25 


29 


CCKt to RCO 

tpHL 


15 


25 


29 

Propagation Delay, 

tpLH 

C L =50pF 

15 

1 





CLOADt to RCO 

tpHL 

15 


25 


29 

Propagation Delay, 

CCLFW to RCO 

tpHL 


15 






Propagation Delay, 

tpLH 

C L =50pF 

18 


30 


36 


RCKt to RCO 


CLOAD=GND 

18 


30 


36 

Pulse 

Width 

CCK or RCK 

High or Low 












10 

15 


20 




CLOAD Low 



10 

15 


20 













Setup Time 

CCLRt before 
CCKt 



6 



10 




RCKt before 
CLOADtt 




15 


20 




Data A-Ht before 
RCKt 






20 



Hold Time 

■ 


-3 

0 


0 



Input Capacitance 



5 





E3 


Cpo 


* 





E3 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc j f in . 
t For AC switching test circuits and timing waveforms see section 2. 

tt The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 
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KS54AHCT EZQO/ZQQ 
KS74AHCT 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT593 


Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
V cc = 5.0V 

Typ 

KS74AHCT 

T,= — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T, = -55°C to + 125°C 
V cc = 5.0 V ± 10% 






Maximum Clock Frequency 

fmax 


50 

30 


25 


USE 

Propagation Delay, 

CCKt to Q 

tpLH 

C L =50pF 

Cl= 1 50pF 

C L =50pF 

C L =150pF 

15 

18 


25 

30 


29 

35 

ns 

tpHL 

15 

18 


25 

30 


29 

35 

Propagation Delay, 

CCKt to RCO 

tpLH 

C L =50pF 

15 


25 


29 

ns 

tpHL 

15 


25 


29 

Propagation 

Delay, 

Q 

tpLH 

C L =50pF 

C L =1 50pF 

C L =50pF 

Cl= 1 50pF 

15 

18 


25 

30 


29 

35 

ns 

CLOADI to 

tpHL 

15 

18 


25 

30 


29 

35 

Propagation 

Delay, 

RCO 

tpLH 

C L =50pF 

15 


25 


29 

ns 

CLOADI to 

tpHL 

15 


25 


29 

Propagation Delay, 

RCKt to RCO 

tpLH 

C L =50pf 

GND 

18 


30 


36 

ns 

tpHL 

CLOAD = 

18 


30 



Propagation Delay, 

CCLRI to Q 

tpHL 

C L =50pF 

Cl= 1 50pF 

15 

18 


25 

30 


29 

35 

ns 

Propagation Delay, 

CCLRI to RCO 

tPLH 

C L =50pF 

15 


25 


29 

ns 

Enable Time, 

Gt or Gl to Q 

tpZH 

Rl= 1 kfl 

C L =50pF 

C L =150pF 

13 

16 


20 

25 


24 

30 

ns 

ns 

tpZL 

C L =50pF 
Cl= 1 50pF 

13 

16 


20 

25 


24 

30 

Disable Time, 

Gl or Gt to Q 

tPHZ 

Rl= 1 kfi 

C L =50pF 

13 


20 


24 

tpLZ 

13 


20 


24 

Pulse 

Width 

CCK or RCK 
High or Low 

tw 


10 

15 


20 


ns 

CCLR Low 


10 

15 


20 


CLOAD Low 


10 

15 


20 


Setup 

Time 

CCKENi before 
CCKt 

tsu 


10 

15 


20 


ns 

RCKENI to 
RCKt 


10 

15 


20 


CCLRI before 
CCKt 


6 

10 


10 


RCKt before 


10 

15 


20 


CLOADtt 

Data A-H 
before RCKt 


10 

15 


20 


Hold Time 

th 


-3 

0 


0 


ns 

Input Capacitance 

C|N 


5 





PF 

Output Capacitance 

CoUT 

Output Disabled 

10 





PF 

Power Dissipation 
Capacitance * 

Cpd 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 

1 1 The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 
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KS54AHCT £ZQ£Z/£%€lft 5-8/f Shift Registers with 

KS74AHCT Output Latches 


FEATURES 

• 8-Bit Serial-In, Parallel-Out Shift Registers With 
Storage. 

• Choice of 3-State ('595) or Open-Drain (’596) Parallel 
Outputs. 

• Shift Register Has Direct Clear. 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices each contain an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage register. 
The storage register has parallel 3-state (’595) or open- 
drain (’596) outputs. Separate clocks are provided for 
both the shift register and the storage register. The shift 
register has a direct-overriding clear, serial input, and serial 
output pins for cascading. 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect both 
clocks together, the shift register state will always be one 
clock pulse ahead of the storage register. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



FUNCTION TABLE 


INPUTS 

FUNCTION 

SER 

SRCK 

SRCLR 

RCK 

G 

X 

X 

X 

X 

H 

Q a thru Qh outputs disable 

X 

X 

X 

X 

L 

Qa thru Qh outputs enable 

X 

X 

L 

X 

X 

Shift register is cleared. 

L 

_r 

H 

X 

X 

First stage of S.R. becomes “L”. Other stages store 
the data of previous stage, respectively. 

H 

_r 

H 

X 

X 

First stage of S.R. becomes “H”. Other stages store 
the data of previous stage, respectively. 

X 

“L 

H 

X 

X 

State of S.R. is not changed. 

X 

X 

X 

_r 

X 

S.R. data is stored into storage register. 

X 

X 

X 

1_ 

X 

Storage register state is not changed. 


X: DON’T CARE 
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KS54AW€fCO C/CQC 
KS74AHCT' ,J/ ' ?/;? 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


8-Bit Shift Registers with 
Output Latches 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40 °C to +85 °C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 









KS54AHCT 595/596 

KS74AHCT ''Wf''*'' 


8-Bit Shift Registers with 
Output Latches 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf«2 ns), AHCT595, AHCT596 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V CC = 5.0V 

, 

Typ 

KS74AHCT 

T. = -40°C to +85®C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to + 125°C 
Vcc = 5.0 V ± 10% 

■ 




Max 

Propagation Delay, 

SRCKt to Q’ h 

tPLH 

C L =50pF 

15 


17 


20 

ns 

tpHL 

15 


l 7 


20 

Propagation Delay, 

RCKt to Qa thru Qh 

tPLH 

C L =50pF 

C L =1 50pF 

C L =50pF 

Cl= 1 50pF 

11 

14 


22 

21 


27 

25 

ns 

tpHL 

11 

14 


17 

22 


20 

26 

Output Enable Time, 

Gt to Qa thru Qh 
(’ 595 only) 

tpZH 

Ri_=1kQ 

Ci_=50pF 

C L =150pF 

14 

17 


20 

25 


' 

24 

30 

ns 

tpZL 

C L =50pF 
C L =1 50pF 

14 

I? 


20 

25 


24 

30 

Output Disable Time, 

Gt to Qa thru Qh 
(’ 595 only) 

tpHZ 

Rl= 1 kQ 

C L =50pF 

14 


20 


24 

ns 

tpLZ 

14 


20 


24 

Propagation Delay, 

Gt to Qa thru Qh 
(’ 596 only) 

tPLH 

C L =50pF 

C L =1 50pF 

14 

17 


20 

25 


24 

30 

ns 

Propagation Delay, 

Gt to Qa thru Qh 
(’ 596 only) 

tpHL 

C L =50pF 

Cl= 1 50pF 

14 

17 


20 

25 


24 

30 

ns 

Pulse 

Width 

SRCK or RCK 

tw 


10 

10 

15 


20 

20 


ns 

SRCLR Low 

Setup 

Time 

SRCLRt to 
SRCKt 

tsu 


6 

10 


12 


ns 

SER to SRCKt 


10 

15 


20 


SRCKt to 
RCKTt 


15 

20 


25 


Hold Time, 

th 


-3 

0 


0 


ns 

Input Capacitance 

ClN 


5 





pF 

Output Capacitance 

CoUT 

Output Disabled 

10 





PF 

Power Dissipation 
Capacitance* 

Cpo 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 

Note: The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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KS54AHCI 7 8-Bit Shift-Registers with 

KS74AHCT — ^ ' Input Latches 


FEATURES 

• 8-Bit Parallel Storage Register Inputs 

• shift Register has Direct Overiding Load and Clear. 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol —0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

The ’597 consists of an 8-bit storage latch feeding a 
parallel-in, serial-out 8-bit shift register. Both the storage 
register and the shift register have positive-edge triggered 
clocks. The shift register also has direct load (from storage) 
and clear inputs. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54AHCT /TQ7 
KS74AHCT 


8-Bit Shift-Registers with 
Input Latches 


FUNCTION TABLE 


INPUTS 

FUNCTION 

SER 

SRCK 

SRCLR 

SRLOAD 

RCK 

X 

X 

L 

H 

X 

S.R. is cleared to “L” 

X 

X 

H 

J 

X 

Input register data is stored into S.R. 

L 




X 

First stage of S.R. becomes “L”. Other stages store 
the data of previous stage, respectively. 



H 

H 

X 

First stage of S.R. becomes “H”. Other stages stores 
the data of previous stage, respectively. 

X 

X 

X 

X 


State of S.R. is not changed. 

X 

X 

X 

X 

_r 

Input data on A^H line is stored into input register 

X 

X 

X 

X 

~L 

Storage register state is not changed. 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) . .. ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd T 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

E 


KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = -55°C to +125°C 





PB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 





0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 


Vin=V| H or Vil 

lo= — 20^A 

lo— -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.1 

3.7 




Vin=V|h or Vil 






Maximum Low-Level 

VOL 

l o = 20^A 


0.1 

0.1 

0.1 


Output Voltage 

lo= 4 mA 


0.26 

0:33 

0.4 




lo= 8 mA 


0.39 

0.5 




IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 



Icc 


■ 

8.0 

80.0 

160.0 

MA 



per input pin 

■ 




■ 

Additional Worst 


V|=2.4V 


■ 




Case Supply 


other Inputs: 


KB 

2.9 

3.0 


Current 


at Vcc or GND 


I 



I 



Iout=0hA 







1 Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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8-Bit Shift-Registers with 
Input Latches 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT597 






T, = 25°C 
V CC = 5.0V 

KS74AHCT 

KS54AHCT 


Characteristic 



T, = — 40°C to + 85 0 C 
V CC = 5.0V±10% 

T, = — 55*0 to +125°C 
Vcc = 5.0V± 10% 






Typ 

Min 

Max 

Min 



Maximum Clock Frequency 

fmax 


50 

30 


25 


BIBB 

Propagation Delay, 

tPLH 


15 


17 


20 


SRCKt to Q’ 

H 

tpHL 


15 


17 



Propagation Delay, 

tPLH 

C L =50pF 

14 


20 

i 



SRLOADI to Q’ h 

tpHL 


14 


20 


24 

Propagation Delay, 

SRCLRt to Q’h 

tPHL 








Propagation Delay, 

tPLH 

Ct_=50pF 

15 


25 


29 


RCKt to Q’h 


tPHL 

SLOAD = Low 

15 


25 


29 

Pulse 

RCK or SRCK 

High or Low 

tw 


B 






Width 

SRCLR or 

SRLOAD Low 


B 

B 





SRCLRt before 
SRCKt 



6 




| 


Setup Time 

RCKt before 
SRCKttt 

tsu 


15 







SER before 

SRCKt 



10 

15 






A thru H before 
RCKt 



10 

15 


20 



Hold Time 

th 


-3 

0 


0 


ns 

Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

CpD 







l_EL 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vqc 2 
t For AC switching test circuits and timing waveforms see section 2. 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 


KS54AHCT CQ7 
KS74AHCT 
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KS54AHCT 

KS74AHCT 


640/643/645 


Octal Bus Transceivers 
with 3‘State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed octal/bus transceivers are designed for 
asynchronous two-way communication between data 
buses. A direction control input (DIR) controls the flow 
direction of data. When DIR is high, data flows from the 
A inputs to the B outputs. When DIR is low, data flows from 
B to A. The ’643 transfers inverted data from the A bus 
to the B bus and non-inverted data from the B bus to the 
A bus. The '640 transfers inverted data in both directions. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


PIN CONFIGURATION 


difC 

1 

20 

Aid 

2 

19 

A2C 

3 

18 

A3 C 

4 

17 

A4£ 

5 

16 

A5 d 

6 

15 

A6 C 

7 

14 

A7 d 

8 

13 

A8 d 

9 

12 

GND d 

10 

11 



FUNCTION TABLE 


Control 

Inputs 

Operation 

G 

DIR 

’640 

’643 

’645 

L 

L 

Inverted data 
transmitted from 

Bus B to Bus A 

Data transmitted 

from Bus B 

to Bus A 

Data transmitted 
from Bus B 
to Bus A 

L 

. 

H 

Inverted data 

transmitted from 

Bus A to Bus B 

Inverted data 
transmitted from 
Bus A to Bus B 

Data transmitted 
from Bus A 
to Bus B 

H 

X 

Buses isolated 

(High-impedance 

state) 

Buses isolated 

(High-impedance 

state) 

Buses isolated 

(High-impedance 

state) 
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KSS4AM0XCi!}yf f) I ft A Q /ft AC Octal Bus Transceivers 

KS7 4 AH OTpMM- ** ** wjth estate Outputs 





SMSKS 640/643/645 


Octal Bu$iTF&ftsceiver s 
with 3 -StaieWutputs 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74AHCT 

T,= — 40°C to +85°C 

KS54AHCT 

T*= — 55°C to +125°C 

Unit 




E ZB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 


Vin=Vih or Vil 
l o =-20 M A 
lo = — 6mA 

03 


Vcc —0.1 

3.84 

Vcc -0.1 

3.7 




Vin=Vih or V|L 






Maximum Low-Level 

VOL 

l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin = Vcc or GND 



±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout— V cc or GND 

1 


±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0|iA 

1 


80.0 

160.0 

mA 



per input pin 






Additional Worst 


V ( =2.4V 






Case Supply 

AlcC 

other Inputs: 



2.9 

3.0 


Current 


at Vcc or GND 

■ 







louT=OfiA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT640, AHCT643 







KS74AHCT 

KS54AHCT 






T, =25°C 

T, = - 40°C to +85°C 

T, = -55°C to +125°C 


Characteristic 

Symbol 

Conditions' 

V CC = 5.0 V 

Vcc = 5.0 V ±10% 

V cc = 5.0 V ± 10% 





Typ 

Min 

Max 





tpLH 

C L =50pF 

7 






Propagation Delay, 

A to B, or B to A 

C L =1 50pF 

10 





ns 

tpHL 

C L =50pF 

m 




14 


C L =1 50pF 

mSM 




20 



tpZH 


C L =50pF 







Output Enable Time, 

G to A or B 

R L =1kfl 

Cl= 1 50pF 

15 



HR | 



tpZL 

C L =50pF 

12 







C L =150pF 

15 






Output Disable Time, 

tpHZ 

Rl= 1 kQ 


13 






G to A or B 

tpLZ 

C L =50pF 

13 


18 



Input Capacitance 

C|N 


5 





E 

Output Capacitance 

Cqut 

Output Disabled 

10 





E3 

Power Dissipation 
Capacitance* 


Oi Ol 

II II 
O < 

O 

o° 

(per stage) 

5 

30 





PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f in- 
t For AC switching test circuits and timing waveforms see section 2. 
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ks74ahct 640/643/645 


Octal Bus Transceivers 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT645 






T, = 25°C 

KS74AHCT 







T a = -40®C to +85°C 



Characteristic 

Symbol 

Conditions' 

V cc = 5.0V 

Vcc = 5.0V ±10% 







Typ 


Max 

Min 




tpLH 

C L =50pF 

6 


10 


14 

N 

Propagation Delay, 

A to B, or B to A 

C|_=150pF 

9 


19 


25 



C L =50pF 

mm 


10 




C L =150pF 



19 





l 


C L =50pF 

mm 






Output Enable Time 

R L =1kQ 

C L =150pF 














G to A or B 






20 







mm 


29 




Output Disable Time, 


R L =1kQ 


13 


18 



i 

G to A or B 


C L =50pF 

13 


18 


22 

Input Capacitance 



5 





o 

Output Capacitance 

COUT 

Output Disabled 

10 





m 

Power Dissipation 
Capacitance* 

Cpo* 

G=Vcc 

G=GND 

(per stage) 

5 

30 







* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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8S2S& 646/648 


Octal 3-State Bus Transceivers 
with Registers 


FEATURES 

• 8 bi-directional data paths 

• Transmits direct or stored data in either direction 

• 24-pin slim DIP package 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(l OL = 24 mA @ V 0L = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54HACT: -55°C to + 125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


cabC 

— V 

1 

J 

24 

3 Vcc 

sabC 

2 

23 

□ CBA 

dirC 

3 

22 

□ SBA 

AlC 

4 

21 

DQ 

A2C 

5 

20 

□ B1 

A3C 

6 

19 

□ B2 

A4C 

7 

18 

□ B3 

A5C 

a 

17 

□ B4 

A6E 

9 

16 

JB5 

A7C 

10 

15 

JB6 

A8C 

11 

14 

JB7 

gndC 

12 

13 

3 B8 


DESCRIPTION 

The ’646 and ’648 are bi-directional bus transceivers with 
D-type flip-flops and control circuitry to facilitate high speed 
multiplexed data transmission. The ’646 transmits true data 
and the ’648 transmits inverted data. 

Data can be transmitted directly from one port to the other 
in either direction. It also can be stored in the flip-flops from 
either or both ports for subsequent transmission to the op- 
posite port. Six control inputs govern the data flow: 

G (output enable) when high, all outputs are 
disabled, isolating the A and B ports. When 
low, one port is enabled at a time as determin- 
ed by the DIR pin. 

DIR (direction control) disables A or B outputs per- 
mitting the pins to be used as inputs, thus deter- 
mining the direction of a data flow. When 
DIR=high, data flows from A to B. 

SAB,SBA (data source AB and BA) determines whether 
data transmitted is from the data inputs or the 
registers associated with those inputs. 

CAB.CBA (Clock AB and BA) clocks data from the A in- 
puts and the B inputs, respectively, into their 
associated registers. Since the clocks are not 
gated with the G and DIR pins, data at the A 
and B pins can be clocked into the flip-flops 
at any time. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 



(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB S8A 
L L X X X L 


Real-Time transfer 
bus B to bus A 



(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L H X X L X 


Real-Time transfer 
bus A to bus B 



(2J) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
X X t XXX 

XXX t XX 

H X t 1 X X 

Storage from 
A AND/OR B 



(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L L X X X H 

L H X X H X 

Transfer stored data 
to A AND/OR B 
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KS74AHCT 646/648 


Octal 3-State Bus Transceivers 
with Registers 



Inputs 

Data I/O* 

Operation or Function 

G DIR CAB CBA SAB SBA 



’646 

’648 



| Not specified | Not (specified 


Input 


Store A, B unspecified 
Store B, A unspecified 


Store A and B data 
Isolation, hold storage 


Store A, B unspecified 
Store B, A unspecified 


Store A and B data 
isolation, hold storage 


Real-Time B data to A bus Real-Time B data to A bus 
Stored B data to A bus Stored B data to A bus 
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KS54AHCT 

KS74AHCT 


646/648 


Octal 3-State Bus Transceivers 
with Registers 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < —0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vim, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

rm 




2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




m 

0.8 

0.8 


Minimum High-Level 
Output Voltage 


Vin=Vih or V| L 
I o =-20/jA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

Vcc —0.1 

3.7 


Maximum Low-Level 
Output Voltage 


Vin=Vih or Vil 
lo=20^A 
l 0 =1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 




Maximum Input 
Current 


Vin— V cc or GND 


±0.1 

±1.0 



Maximum 3-State 
Leakage Current 


Output Enable 
— V|H 

Vout = V cc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 


Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 


Additional Worst 
Case Supply 

Current 


per input pin 
Vi=2.4V 
other Inputs: 
at Vcc or GND 
Iout=(VA 


2.7 

2.9 

3.0 
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KS54AHCT /fAft/fiAM Ocfa/ 3-State Bus Transceivers 

KS74AHCT with Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tt<2 ns), AHCT646, AHCT648 


Characteristic 

Symbol 

Condition#* 

T, =25°C 
Vcc* 5.0V 

KS74AHCT 

T, = — 40*C to +85°C 
V CC *5.0V±10% 

KS54AHCT 

T,* -S5 # C to +126®C 
V cc = 5.0V ± 10% 

Unit 

Typ 

— 

Max 

Min 

Max 

Maximum 

Frequency 

fmax 

C L =50pF 

45 


30 


25 

MHz 

Propagation Delay, 

A or B Input to 

B or A Output 


C L =50pF 

C L =150pF 

11 

14 


18 

23 


22 

28 

ns 

tPHL 

C L =50pF 

C L — 1 50pF 

11 

14 




22 

28 

Propagation Delay, 

CBA or CAB Input to 

A or B Output 

tpLH 

Ci_=50pF 

C L =150pF 

m 


25 

30 



ns 

tpHL 

C|_=50pF 

C L =150pF 

m 


25 

30 


30 

36 

Propagation Delay, ft 

SBA or SAB Input to 

A or B Output 
(with A or High) 

tpLH 

Ci_=50pF 

C L =150pF 

16 

19 


27 

33 


32 

38 

ns 

tpHL 

C L =50pF 

C L =150pF 

16 

19 




Hi 

Propagation Delay, tt 

SBA or SAB Input to 

A or B Output 
(with A or Low) 

tpLH 

Cl— 50pF 

C L =150pF 

m 





ns 


C L =50pF 

C L “150pF 

m 


ml 


30 

36 

Out Enable Time, 

G or DIR Input to 

A or B Output 

tpZH 

R L »1kQ 

C L =50pF 

Ci=150pF 

14 
' 17 


22 

27 


26 

32 


tPZL 

Cl^sopf 
Cl= 1 50pF 

14 

17 


22 

27 


26 

32 

Output Disable Time, 

G or DIR Input to 

A or B Output 

tpHZ 

R L =1kfl 

C L =50pF 

13 


22 


26 





22 


26 

Pulse Duration, Clocks 
High or low 



8 

12 




B 





12 


n 



Hold Time, A after CABt 
or B after CBAt 

th 



0 


0 



Input Capacitance 

C|N 







O 

Output Capacitance 

CoUT 

Output Disabled 

10 





m 

Power Dissipation 
Capacitance* 

Cpd 







B 


* Cpd determines the no-load dynamic power dissipation: Pd= ! Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 

These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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KS54AHCT f%£Z1lf%£ZO Octal 3-State Bus Transceivers 

KS74AHCT UUV* wjfh Regjsters 


FEATURES 

• Independent Registers and Enables for A and B Buses 

• Multiplexed Real-Time and Stored-Data 

• Choice of Time and Inverting Data Paths 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHGT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


CABC 

1 V 

J 

24 

3 

Vcc 

SABC 

2 

23 

□ 

CBA 

GABC 

3 

22 

3 

SBA 

AlC 

4 

21 

□ 

GBA 

A2C 

5 

20 

3 

B1 

A3C 

6 

19 

3 

B2 

A4 C 

7 

18 

3 

B3 

A5 C 

8 

17 

1 

B4 

A6 C 

9 

16 

□ 

B5 

A7C 

10 

15 

3 

B6 

A8C 

11 

14 

3 

B7 

GND C 

12 

13 


B8 


DESCRIPTION 

These devices consist of bus transceiver circuits. D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. Enable GAB and GBA are pro- 
vided to control the transceiver functions. SAB and SBA 
control pins are provided to select whether real-time or 
stored data is transferred. A low input level selects real- 
time data, and a high selects stored data. The following 
examples demonstrate the four fundamental bus- 
management functions that can be performed with the octal 
bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the ap- 
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real- 
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously enabl- 
ing GAB and GBA. In this configuration each output rein- 
forces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS apd CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



(3) (21) (1) (23) (2| (22) 
GAB GBA CAB CBA SAB SBA 
L L X X X L 


(3) (21) (1) (23) (2) (22) 
GAB SBA CAB CBA SAB SBA 
H H X X L X 


(3) (21) (1) (23) (2) (22) 
GAB GBA CAB CBA SAB SBA 
X X t XXX 

XXX t XX 

H X f t X X 


(3) (21) (1) (23) (2) (22) 
AB GBA CAB CBA SAB SBA 
L L X X X H 

L H X X H X 


Real-Time transfer 
bus B to bus A 


Real-Time transfer 
bus A to bus B 


Storage from 
A AND/OR B 


Transfer stored data 
TO A AND/OR B 
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Optal 3-State Bus Transceivers 
with Registers 


FUNCTION TABLE 


KS 

KS74AH€ff 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

GAB GBA 

CAB 

CBA 




’651 

’652 

n 






Input 

Isolation 

Isolation 

19 






Store A and B Data 

Store A and B Data 

p 

n 



P 



Not specified 

Store A, Hold B 

Store A Hold B 

□ 

19 


■ft 




Output* 

Store A in both registers 

Store A in both registers 

D 

p 


II 

X 

X 

Not specified 

Input 

Hold A, Store B 

Hold A, Store B 

H 

n 

t 


X 

X*. 

Output* 

Input' 

Store B in both registers 

Store B in both registers 

a 

n 

X 


X 

L 

Output 

Input 

Real-Time B Data to A Bus 

Real-Time B Data to a Bus 

II 

H 

X 


X 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 


El 



a 




Real-Time A Data to B Bus 

Real-Time A Data to B Bus 


u 



B 


Stored A Data to Bus 

Stored A Data to B Bus 


n 






Stored A Data to B Bus and 

Stored A Data to B Bus and 

B 

Stored B Data to A Bus 

Stored B Data to A Bus 


* The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions 
are always enabled, ie., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

* * Select control=L: clocks can occur simultaneously 


Select control=H: clocks must be staggered in order to load both registers 


LOGIC DIAGRAMS 


’651 


’652 


GBA 

GAB 

CBA 

SBA 

CAB 

SAB 



GBA 

GAB 


CAB 

SAB 


TO 7 OTHER CHANNELS 



TO 7 OTHER CHANNELS 
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KS54AHCT Octal 3-State Bus Transceivers 

KS74AHCT with Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vim, Vout . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 
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KS54AHCT Octal 3-State Bus Transceivers 

KS74AHCT l/p ^ with Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , t(<2 ns), AHCT651 , AHCT652 


Characteristic 

Symbol 

Condltions T 


XS74AHCT 

T, = — 40*C to +85°C 
V CC = 5.0V ±10% 

KS54AHCT 

T,= - 55°C to +125°C 
Vcc * 5.0V ± 10% 

Unit 

B3 





Clock Frequency 

m 

C|_=50pF 

45 

30 


25 


B!!HI 

Propagation Delay, 

A or B Input to 

B or A Ouput 



n 


| 


22 

28 

B 



n 


■9 


22 

28 

Propagation Delay, 

CBA or CAB Input to 

A or B Output 


C L =50pF 

Cl= 1 50pF 

m 




30 

36 

ns 


C L =50pF 

C L =1 50pF 

15 

18 




30 

36 

Propagation Delay, 

SBA or SAB Input to 

A or B Output 
(with A or B High) 


C L — 50pF 

C L =150pF 

16 

19 




32 

38 

ns 


C L =50pF 

C L =1 50pF 

16 

19 


E9 


32 

38 

Propagation Delay, 

SBA or SAB Input to 

A or B Output 
(with A or B Low) 


C L =50pF 

C L =150pF 

15 

18 




30 

36 



C L =50pF 

Cl= 1 50pF 

15 

18 


25 

30 



Output Enable Time, 

GBA to A or 

GAB to B 

E 

R L =1kfl 

C L =50pF 
Cl= 1 50pF 

19 

22 


32 

37 


m 

ns 

tpZH 

C L ==50pF 
Cl= 1 50pF 

19 

22 


32 

37 


MM 

KB 

Output Disable Time, 

GBA to A or GAB to B 

tPHZ 

Rl= 1 kfl 

C L =50pF 

13 


22 


26 

B 

tpLZ 

13 


22 


26 

Pulse Width Clocks 

High or Low 

tw 


8 

12 



... 

Q 

Setup Time, A before CABt 
or B before CBAt 

tsu 


8 

12 


15 



Si 

Hold Time, A after CABt 
or B after CBAt 

th 


0 

0 


0 



Maximum Input Capacitance 

ClN 


5 





a 

maximum Output 

Capacitance 

CoUT 

Output Disabled 

10 





H 

Power Dissipation 
Capacitance* , 

Cpd 





m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t-^or AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT dCQ/RCQ 
KS74AHCT ODo/OOif 


Octal Bus Transceivers 
with Parity 


FEATURES 

• Bus Transceivers with Inverting Outputs(’658) or True 
Outputs (’659) 

• Generates a Parity Bit for A Bus and B Bus 

• Easily Cascadable 

• Internal Active Pull-Ups and Pull-Downs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


GAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

BPI 

BPO 

GND 


Cl 24 D 

C 2 23 D 

C 3 22 3 

C 4 21 3 

C 5 20 J 

C 6 19 D 

C ? 18 □ 

C 8 17 3 

C 9 16 3 

Cio 15 3 

C" uD 

C 12 13 3 


Vcc 

GBA 

B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

API 

APO 


DESCRIPTION 

These octal bus transceivers are designed for asyn- 
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus, or from the B Bus to the A Bus, depending on the 
levels at the direction control inputs, GAB and GBA. These 
devices also generate parity outputs. APO and BPO, which 
reflect the number of high levels at the A Bus and B Bus, 
respectively, taking into account the parity inputs API and 
BPI. 

The bidirectional I/O ports feature active circuits on the input 
stage that, when the output shared by that pin is disabled, 
will maintain the input in the last state taken by the output. 
This state will be maintained until changed by activity on 
the bus. The advantage of this arrangement is that when 
all outputs on the bus are disabled, the inputs will be 
prevented from floating, resulting in minimum power dissipa- 
tion and minimum susceptibility to noise. This eliminates 
any need for external pull-up or pull-down resistors. The 
parity inputs API and BPI have similar circuits. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


CONTROL 

INPUTS 

NUMBER OF HIGH 
INPUTS ON 

A BUS AND API 

NUMBER OF HIGH 
INPUTS ON 

B BUS AND BPI 

OUTPUTS 

OPERATION 

APO BPO 

’658 

’659 

GBA 

GAB 

L 

L 

X 

0, 2, 4, 6, 8 

Z H 

B Data to A Bus 

B Data to A Bus 

X 

1, 3, 5, 7, 9 

Z L 

H 

H 

0, 2, 4, 6, 8 

X 

H Z 

A Data to B Bus 

A Data to B Bus 

1, 3, 5, 7, 9 

X 

L Z 

H 

L 

X 

X 

Z Z 

Isolation 

Isolation 

L 

H 

' 

X 

0, 2, 4, 6, 8 

H 

B Data to A Bus, 

A Data to B Bus 

B Data to A Bus, 

A Data to B Bus 

X 

1, 3, 5, 7, 9 

L 

0, 2, 4, 6, 8 

X 

H 

1, 3, 5, 7, 9 

X 

L 
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KS54AHCT RtZQ/f%tZQ Octal Bus Transceivers 

KS74AHCT WWPW with Parity 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


S§ SAMSUNG 

m Electronics 



KS54AHCT f%t%Q/f%£ZQ Octal Bus Transceivers 

KS74AHCT 0QOJOO9 with Parity 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



Characteristic 

Symbol 

Test Conditions 

T, 

i =25 8 C 

KS74AHCT 

T,= — 40°C to +85°C 

KS54AHCT 

T«= - 55®C to +125°C 

Unit 




SB 

Guaranteed Limits 




lout=0/iA 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT658, AHCT659 


KS74AHCT KS54AHCT 

= — 40°C to +85 B C T, = — 55“C to +125°C 
V CC = 5.0V±10% V CC = 5.0V± 10% 



Propagation Delay, 
A or B to B or A 


Propagation Delay, 

A or B to APO or BPO 


Propagation Delay, 

API or BPI to APO or BPO 


Enable Time, GAB or 
GBA to APO or BPO 


Disable Time, GAB or 
(jBA to APO or BPO 


C L =50pF 

C L =1 50p F 

C L =50pF 
C l = 1 50pF 
Cl— 50pF 

Cl— 1 50pF _ 
C L =50pF 

C L =1 50pF 

C L =50pF 

C L =1 50pF 

C L =50pF 

C L =150pF 

|Cl=50pF 


R L =1kfi 


C L =1 50pF 
C L =50pF 
C L =1 50pF 


Rl=1W2 

C L =50pF 


Input Capacitance Cin I 

Output Capacitance Cqut 

Power Dissipation c 

Capacitance* PD 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd 
t For AC switching test circuits and timing waveforms see section 
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KS54AHCT 664/665 
KS74AHCT VUHmUO 


Octal Bus Transceivers 
with Parity 


FEATURES 


DESCRIPTION 


• Bus Transceivers with Inverting Outputs (’664) or True 
Outputs (’665) 

• Generates a Parity Bit for A Bus and B Bus 

• Easily Cascadable 

• Internal Active Pull-Ups and Pull-Downs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



These octal bus transceivers are designed for asyn- 
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus or from the B Bus to the A Bus, depending on the 
level at the direction control input, DIR. The enable input, 
G, can be used to disable the device so that the buses 
are isolated. These devices will also generate parity out- 
puts, APO and BPO, which reflect the number of high levels 
at the A Bus and B Bus, respectively, taking into account 
the parity inputs API and BPI. 

The bidirectional I/O ports feature active circuitry on the 
input stage that, when the output shared by that pin is 
disabled, will maintain the input in the last state taken by 
the output. This state will be maintained until changed by 
the activity on the bus. The advantage of this arrangement 
is tht when all outputs on the bus are disabled, the 
inputs will be prevented from floating, resulting in minimum 
power dissipation and minimum susceptibility to noise. This 
eliminates any need for external pull-up or pull-down 
resistors. The parity inputs API and BPI have similar cir- 
cuitry. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


CONTROL 

INPUTS 

NUMBER OF HIGH 
INPUTS ON 

A BUS AND API 

NUMBER OF HIGH 
INPUTS ON 

B BUS AND BPI 


OPERATION 

APO 

BPO 

’664 

’665 

G 

DIR 

L 

L 

X 

0, 2, 4, 6, 8 

Z 

H 

B Data to A Bus 

B Data to A Bus 

X 

1, 3, 5, 7, 9 

z 

L 

L 

H 

0, 2, 4, 6, 8 

X 


Z 

A Data to B Bus 

A Data to B Bus 

1, 3, 5, 7, 9 

X 

L 

Z 

H 

X 

X 

X 

Z 

Z 

Isolation 

Isolation 
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KS54AHCT T Octal Bus Transceivers 

KS74AHCT wit h Parity 


LOGIC DIAGRAM 





Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V! > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P g T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input &' Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: — 40 °C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT 6641665 

KS74AHCT 


Octal Bus Transceivers 
with Parity 


DC ELECTRICAL CHARACTERISTICS (Vcc~5V±10% Unless Otherwise Specified) 








































KS54AHCT 

KS74AHCT 


664/665 


Octal Bus Transceivers 
with Parity 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <2 ns), AHCT664, AHCT665 


Characteristic 

Symbol 

Conditions* 

T, *25°C 
V cc = 5.0V 

Typ 

KS74AHCT 

T, = -40®C to +85*C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55*C to + 125°C 
V C c ■ 5.0V ± 10% 

Unit 





Propagation Delay, 

A or B to B or A 

tpLH 

C L =50pF 

C L =150pF 

mmtm 


18 

23 




tpHL 

C L =50pF 

Cl= 1 50pF 

n 


18 

23 




Propagation Delay, 

A or B to APO or BPO 

tpLH 

C L =50pF 

Cl= 1 50pF 

n 


27 

32 




tpHL 

C L =50pF 

Cl— 1 50pF 

m 


n 



Q 

Propagation Delay, 

API or BPI to APO or BPO 

tpLH 

Cl = 50pF 

C L =150pF 

n 


WDM 




tpHL 

C L =50pF 

C L =1 50pF 

B 


b 


22 

28 


Output Enable Time, 

G to A or B 

tpZH 

Rl'= 1 kQ 

C L =50pF 

Cl=150pF 

m 


B 


32 

38 

g 

tpZL 

'1 

Cl=50pF 

Cl=150pF 

16 

19 






Output Disable Time, 

G to A or B 

tpHZ 

R L =1kfi 

C L =50pF 

16 


27 


32 

ifi 

tpLZ 

16 


27 


32 


Output Enable Time, 

DIR to A or B 

tpZH 

R L =1kfi 

C L =50pF 

C L =150pF 

X 16 

' 19 


27 

32 


H 

E 

tpZL 

C L =50pF 

C L *150pF 

16 

19 


27 

32 


H 

ns 

Output Disable Time, 

DIR tb A or B 


R L =1kfi 

Cl— 50pF 

16 


27 


32 

1*3 

■31 

16 


27 


32 

Q 

Input Capacitance 

ClN 


5 





□ 

Output Capacitance 

CoUT 


mu ; 




B 

O 

Power Dissipation 
Capacitance* 

Cpo 







PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT ft 7/1 4-By-4 Register Files 

KS74AHCT v with 3-State Outputs 


FEATURES 

• Seperate Read Write 

Addressing Permits Simultaneous Reading and 
Writing 

• Expandable to 512 Words of 7-bits 

• For use as: 

— Scratch pad memory 

— Buffer Storage between processors 

— Bit storage in fast multiplication designs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “smalt outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLES 


DESCRIPTION 

The ’670 is a 1 6-bit 3-State Register File organized as 4 
words of 4 bits each. Separate Read and Write Address 
and enable inputs are available, permititng simultaneous 
writing into one word location and reading from another 
location. The 4-bit word to be stored is presented to four 
Data inputs. The Write Address inputs (W A and W B ) deter- 
mine the_ location of the stored word. When the Write 
Enable (Gw) input is LOW, the data is entered into the ad- 
dressed location. The addressed location remains 
transparent to the data while the Gw is LOW. Data sup- 
plied at the inputs wiH be read out in true (non-inverting) 
form from the 3-State outputs. Data and Write Address in- 
puts are inhibited when Gw is HIGH. 

Direct acquisition of data stored in any of the four registers 
is made possible by individual Read Address inputs (R A 
and Rb). The addressed word appears at the four outputs 
when the Read Enable (Gr) is LOW. Data outputs are in 
the HIGH impedance “off” state when the read enable 
input is HIGH. This permits outputs to be tied together to 
increase the word capacity to very large numbers. 

Up to 1 28 devices can be stacked to increase the word 
size to 51 2 locations by tying the 3-State outputs together. 
Since the limiting factor for expansion is the output HIGH 
current, further stacking is possible by tying pull-up resistors 
to the outputs to increase the l 0H current available. Design 
of the read enable signals for the stacked devices must 
ensure that there is no overlap in the LOW levels which 
would cause more than one output to be active at the same 
time. Parallel expansion to generate n-bit words is ac- 
complished by driving the enable and address inputs of 
each device in parallel. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


WRITE MODE SELECT TABLE 


OPERATING 

INPUTS 

INTERNAL 

MODE 

Gw 

KM 

LATCHES!*) 


n 

L 

H 

L 

H 


Data 

Latched 

H 

D 

no change 


NOTE: 

a. The Write Address (Wa and Wb) to the “Internal 
latches” must be stable while Gw is LOW for conven- 
tional operation. 


READ MODE SELECT TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUT 

On 

Gr 

INTERNAL 

LATCHESfW 

Read 

L 

L 


L 

H 


Disabled 

H 

H 

(Z) 


NOTE: 


b. The selection of the “internal latches” by Read Address 
(Ra and Rb) are not constrained by Gw or Gr 
operation. 
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KS54AHCT ZJ7/1 
KS74AHCT u 


4-By-4 Register Files 
with 3-State Outputs 


LOGIC DIAGRAM 





Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V CC +0.5V) . . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pa T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tt Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54AHCT ft7/l 
KS74AHCT u/ u 


4-By-4 Register Files 
with 3-State Outputs 


DC ELECTRICAL CHARACTERISTICS 


Characteristic Symbol Test Conditions 


Minimum High-Level 
Input Voltage 


Maximum Low-Level 
Input Voltage 


Minimum High-Level 
Output Voltage 


(Vcc=5V±10% Unless Otherwise Specified) 


i = 25°C 

KS74AHCT 

T. = -40°C to +85°C 

KS54AHCT 

T* = -55°C to +125°C 

Unit 

1 Guaranteed Limits 




























4-By-4 Register Files 
with 3-State Outputs 


KS54AHCT 

KS74AHCT 


670 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf«2 ns), AHCT670 







T, = 25°C 

KS74AHCT 

KS54AHCT 







T„= - 40°C to 

+ 85°C 

T„ = - 55°C to + 125°C 


Characteristic 

Symbol 

Conditions' 

V CC = 5.0V 





Unit 





V C c = 5.0 V ± 

10% 

V CC = 5.0 V * 10% 







Typ 

Min 

Max 

Min 

Max 




tPLH 

C L =50pF 

14 



23 


23 


Maximum Propagation Delay, 

Ra or Rb to Output 

Cl= 1 50pF 

17 



28 


34 

ns 

tpHL 

C L =50pF 

14 



23 


28 



Cl= 1 50pF 

17 



28 


34 




tPLH 

C L =50pF 

15 



25 


30 


Propagation Delay, 

Gw to Output 

C L =1 50pF 

18 



30 


36 

ns 

tpHL 

C L =50pF 

15 



25 


30 



C L = 1 50pF 

18 



30 


36 




tpLH 

C L =50pF 

14 



23 


28 


Propagation Delay, 

Data to Output 

Cl= 1 50pF 

17 



28 


34 

ns 

tpHL 

C L =50pF 

14 



23 


28 



Cl— 1 50pF 

17 



28 


34 




tpZH 


C L =50pF 

13 



21 


25 


Output Enable Time 

Gr to Output 

R l = 1 kfl 

Cl= 1 50pF 

16 



26 


31 

ns 

tpZL 

C L =50pF 

13 



21 


25 




Cl= 1 50pF 

16 



26 


31 


Output Disable Time 

tpHZ 

R L =1 kfl 


17 


28 


34 

ns 

Gr to Output 

tpLZ 

Cl= 1 50pF 

17 


28 


39 


D n to Gw 




6 

10 


12 


ns 















10 

14 



16 



Hold 

D n to Gw 

th 



0 

0 


0 


ns 

Time 

Wa, Wb to Gw 



0 



0 

i mi 

Input Capacitance 

C|N 


5 





m 

Output Capacitance 

o 

o 

c 

H 

Output disabled 

10 





E3 

Power Dissipation Capacitance* 

CpD 





MW 


pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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679/680 


12-Bit Address Comparators 


FEATURES 

• ’679: 12-bit to 4-bit comparator with enable 

• ’680: 12-bit to 4-bit comparator with latch 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’679 and '680 address comparators simplify address- 
ing of memory boards and/or other peripheral devices. The 
four P inputs are normally hard wired with a preprogramm- 
ed address. An internal decoder determines what input in- 
formation applied to the 1 2 A inputs must be low or high 
to cause a low state at the output (Y). For example, a 
positive-logic bit combination of 01 1 1 (decimal 7) at the 
P input determines that inputs A1 through A7 must be low 
and that inputs A8 through A1 2 must be high to cause the 
output to go low. Equality of the address applied at the A 
inputs to the preprogrammed address is indicated by the 
output being low. 

The ’679 features an enable inpu (G). When G is low, the 
device is enabled. When G is high, the device Ts disabled 
and the output is high regardless of the A and P inputs. 
The ’680 features a transparent latch and a latch enable 
input (E). When C is high, the device is in the transparent 
mode. When C is low, the previous logical state of Y is 
latched. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATIONS 


’679 


’680 
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LOGIC DIAGRAMS 

’679 ’680 
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KS74AHCT ^ 79/ 68 0 12-Bit Address Comparators 


FUNCTION TABLE 


’679 

’680 

INPUTS COMMON TO ’679 AND ’680 

OUTPUT 

G 

E 

P3 

P2 

PI 

PO 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 

A12 

Y 

n 

n 

n 

D 

n 

n 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

■ l 

n 

K 

■I 

n 


B 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

n 

mm 

B 



H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

B9 

■■ 

■9 

H 


B 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

n 

mm 

L 

H 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 


B 

KB 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

JH 

H 


n 

KB 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 


U 

■9 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 


L 

H 

H 

L 

L 

L 

n 

D 

n 

n 

n 

n 

D 

n 

n 

n 

o 


■ 

L 

H 

H 

L 

L 

H 

B9 

H 

H 

D 

H 

H 

H 

B 

II 

n 

19 



L 

H 

H 

L 

H 

L 

B 

H 

H 

H 

H 

H 

H 

H 

H 

■I 

u 



L 

H 

H 

L 

H 

H 

■a 

B 

H 

H 

H 

H 

n 

H 

H 

K9 

H 


■H ' 

L 


H 

H 

L 

L 

L 

L 

L 

n 

n 

n 

n 

L 

H 

H 

H 

L 

'"IB 4 ' 

L 


H 

H 

L 

H 

L 

L 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 


L 


H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

L 

L 

L 

L 

H 

L 

BBB 

L 


H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 


m 


All other combinations 

H 

D 


’679: Any combination 

H 


L 

’680: Any combination 

Latched 


Note: These three rows of the function table show combinations that would normally not be used in address comparator ap- 
plications. The logic symbols above are not valid for all combinations in which P=1 2, 13 and 1 4. If symbols valid for 
all combinations are required, starting with the fourth Exclusive-OR from the bottom, change p>9 to P=9 ... 11/13... 
15, P>10 to P=10/1 1/14/15, and P>11 to P=1 1/15. 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, ...... -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, V c c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature ~ 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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5SS2K 6791680 


12-Bit Address Comparators 


KS74AHCT iz-Bit Address com, 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



AC ELECTRICAL CHARACTERISTICS (Input t r , t,<2 ns), AHCT679 



Characteristic 

Symbol 

Propagation Delay, 


Any P to Y 

t^Bj 

Propagation Delay, 


Any A to Y 

| 

Propagation Delay, 

tpLH 

6 to Y 

tpHL 

Input Capacitance 

C|N 

Power Dissipation Capacitance* 

CpD 



KS74AHCT 

T, m — 40°C to +85°C 
Vcc = 5.0V±10% 


Max 


C L =50pF 
C L = 1 50pF 


C L =50pF 
C L = 1 50pF 
C L =50pF 
C L =150pF 


C L =50pF 

C L =150pF 

C L =50pF 
C L = 1 50pF 


C L =50pF 

C L =150pF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fir 
t For AC switching test circuits and timing waveforms see section 2. 




36 

42 


36 

42 


31 

37 


31 

37 


23 

29 


23 

29 



PF 


PF 
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EPS 679/680 12-Bit Address Comparators 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT680 





Ti = 25°C 

KS74AHCT 

KS54AHCT 


*■ 


Conditions 7 

T,= — 40°C to + 85°C 

T,= — 55°C to +125°C 


Characteristic 

Symbol 

Vcc = 5.0V 

Vcc = 5.0V ±10% 

Vcc = 5.0 V ± 10% 




Typ 

Min 

Max 

Min 

Max 



tpLH 

C L =50pF 

21 


35 


42 


Propagation Delay, 

Cl= 1 50pF 

24 


40 


48 

ns 

tpHL 

C L =50pF 

21 


35 


42 

Any P to Y 



C L =150pF 

24 


40 


48 



tPLH 

C L =50pF 

18 


30 


36 


Propagation Delay, 

Cl— 1 50pF 

21 


35 


42 

ns 

tpHL 

C L =50pF 

18 


30 


36 

Any A to Y 



Cl= 1 50pF 

21 


35 


42 



tpLH 

C L =50pF 

13 


21 


25 


Propagation Delay, 

E to Y 

Cl— 1 50pF 

16 


26 


31 

ns 

tpHL 

C L =50pF 

13 


21 


25 


C L =150pF 

16 


26 


31 


Set up Time 

An before E 

tsu 


6 

10 


12 


ns 

Hold Time 

An after E 

U\ 


0 

0 


0 


ns 

Input Capacitance 

C|N 


5 





pF 

Power Dissipation Capacitance* 

Cpd 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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S t2S& 6821684/686 


8-Bit Magnitude 
Comparators 


FEATURES 

• Compares Two 8-BH Words 

• ’682 has 20k Q pullup Resistors on the Q Inputs 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Ool =24 mA 6 Vol =0.5V) for direct bus interface 

• Inputs and outputs interface (Srectiy with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These magnitude comparators perform comparisons of two 
eight-bit binary or BCD words. Al types provide P=Q and 
PX3 outputs. The ’682 features 20k<2 pulup termination 
resistors on the Q inputs for analog or switch date. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
alow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

Al inputs and outputs are protected from damage due to 
static discharge by interna! diode clamps to Vcc and 
ground. 


PIN CONFIGURATIONS FUNCTION TABLE 


’682 and ’684 



’686 



NG — No internal connection 


INPUTS 

OUTPUTS 

DATA 

ENABLES 

P, Q 

G1 

G2 

P=Q 

P>Q 

P=Q 

L 

X 

L 

H 

P>Q 

X 

L 

H 

L 

P<Q 

X 

X 

H 

H 

P=Q 

H 

X 

H 

H 

P>Q 

X 

H 

H 

H 

X 

H 

H 

H 

H 


NOTES: 1. The last 3 ines of the function table apply only 
to the device having enable inputs. i.e., ’686. 
2. The P<Q function can be generated by ap- 
plying the P=Q and P>Q outputs to a 2-input 
NAND gate. 
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8-Bit Magnitude 
Comparators 



682/684/686 
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ISSJSgf 682/684/686 


8-Bit Magnitude 
Comparators 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


| Parameter 

Symbol 

Test Conditions 

T a = 25°C 

KS74AHCT 

T a = -40°C to + 85°C 

54AHCT 

T a = -55°C to +125°C 

Unit 

Typ 


Guaranteed Limit 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



" 0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 
(Totem-pole Outputs) 

VoH 

Vin=Vih or Vil 
l o =~20pA 
lo= — 6mA 

Vcc 

4,2 

Vcc —0.1 
3.93 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 
(All Outputs) 

Vql 

Vin=V| H or Vil 
lo— 20pA 
lo=1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current, 

(’682 Q Inputs) 


Vcc = Max 

V, n =2.7V 

Vi N =0.4V 


1 I 
o o 

^ N5 

-0.2 

-0.4 

1 1 

O O 



mA 

Maximum Input 

Current 

(All other Inputs) 

■in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V| H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

M A 

Maximum 

Quiescent 

Supply Current 

Ice 

For ’682: 

Vin=GND (Q0-Q7) 
Vin=Vcc or GND 
(all other inputs) 


3.5 

3.5 

3.5 

mA 

For '684 and '688 
V w =Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

pA 

Additional Worst 

Case Supply 

Current 

Alec 

per input pin 
Vi=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0jiA 


2.7 

2.9 

3.0 

mA 
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8-Bit Magnitude 
Comparators 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf«2 ns), AHCT682, AHCT684, AHCT686 





T, =25°C 

KS74AHCT 





Conditions^ 

T, = -40°C to +85°C 



Characteristic 

Symbol 

Vcc = 5.0V 

V CC = 5.0V±10% 






Typ 


Max 





tpLH 

C L =50pF 

mm 


22 



m 

Maximum Propagation Delay, 

C L =1 50pF 



27 




tpHL 

C L =50pF 

an 


wzm 



P or Q to P=Q 

9 


C L =150pF 

mm 


ml 





tpLH 

C L =50pF 

■n 


mm 



■ 

Propagation Delay , 

P or Q to P>Q 

C L =150pF 

19 






tPHL 

C L =50pF 

n 


27 




Cl= 1 50pF 

mm 


32 



■ 


tPLH 

C L =50pF 

■EB 


mm 




Propagation Delay, 

Cl= 1 50pF 

mSm 





ns 

G1 to P=Q (’686 Only) 

tpHL 

C L =50pF 

■mm 


■■ 




Cl= 1 50pF 

99 







tpLH 

C=50pF 

mm 


|M 




Propagation Delay, 

Cl= 1 50pF 

mm 


H 



ns 

tpHL 

C L =50pF 

mm 


mm 



G2 to P<Q (’686 Only) 



C L =150pF 

■9 


B 




Input Capacitance 

C|N 







O 

Power Dissipation Capacitance* 

Cpd 


■ ■ 


1 

1 MM 


O 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 

• Compares Two 8-Bit Words 

• Choice of Totem-pole (’688) and open-drain (’689) 
outputs (’688 is identical to ’521) 

• Function, pin-out, speed and drive Compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High output drive 

(Iol -24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


8-Bit Identity Comparators 


DESCRIPTION 

These identity comparators perform comparisons of two 
8-bit binary or BCD words. The outputs of the ’688 are 
totempole, while '688’s are open-drain. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


GC 

poC 

00 C 

pic 

QIC 
P2L □ 
Q2 C 
P3 C 
Q3 C 
GND C 


FUNCTION TABLE 


INPUTS 

OUTPUT 

P = Q 

DATA ENABLE 
P, Q G 

P=Q 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 




□ V CC 

□ p=q 

307 

□ p 7 

□ Q6 

□ P6 

□ Q5 

H p 5 

□ Q4 

□ P4 
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8-Bit Identity Comparators 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd T 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: - 55 ° C to + 1 25 ° C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 
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KS74AHCT ^ ^ 5/ Sd 9 8-Bit Identity Comparators 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<2 ns), AHCT688 





T, =25°C 

KS74AHCT 

KSS4AHCT 




Condlth>ns t 

T, a -40®C to + 85®C 

T, = - 55®C to +125°C 


Characteristic 

Symbol 

V CC = 5.0V 

Vcc “5.0V ±10% 

Vcc “ 5.0V ± 10% 

Unit 




Typ 

— 

Max 

Min 

Max 



tPLH 

C L =50pF 

12 


19 


23 


Propagation Delay, 

C L =150pF 

15 


24 


29 

ns 

P to P="Q 

tPHL 

C L =50pF 

12 


19 


23 


Cl=1 50pF 

15 


24 


29 



tPLH 

C L =50pF 

12 


19 


23 


Propagation Delay, 

Q to P=Q 

C L =1 50pF 

15 


24 


29 

ns 

tPHL 

C L =50pF 

12 


19 


23 


C L =150pF 

15 


28 


29 


Propagation Delay, 

tPLH 

C. =50pF 
<^=150pF 

11 

14 


Wk 


20 

26 

ns 

tPHL 

Ci =50pF 

11 


TO 


20 

G to P=Q 



C L =150pF 

14 




26 


Input Capacitance 



5 





E9 

Power Dissipation Capacitance* 

Cpd 







El 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 1 fin 
t For AC switching test circuits and timing waveforms see section 2. 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT689 





T. «25*C 

KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 

Conditions' 

T, a — 40°C to +85°C 

T. a -55°C to +125°C 

Unit 

V cc “5.0 V 

V CC = 5.0V±10% 

Vcc = 5.0 V ± 10% 




Typ 


Max 

Min 

Max 



tPLH 

C L =50pF 

19 


PE 


33 


Propagation Delay, 

C(_=1 50pF 

22 




39 

ns 

P to P=Q 

tPHL 

C L =50PF 

14 




28 


Cl = 1 50pF 

17 




34 



| 

Cl= 50pF 

EM 


mm 


33 


Propagation Delay, 

Cl= 1 50pF 



Bl 


39 

ns 

Q to P=Q 

□ 

Cl= 50pF 

II 


23 




C L =150pF 

mtM 


28 






C L =50pF 

mm 


23 


| E B 


Propagation Delay. 

C L =150pF 

HOB 


28 


KB 

ns 

G to P=Q 


C L =50pF 

11 


18 


WEM | 


Cl= 1 50pF 

16 


23 


EESm 


Input Capacitance 

Cm 


5 





m 

Power Dissipation Capacitance* 

Cpp 







O: 


* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc J fm. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT 7 01/70 A 8-Bit Latch/Register 

KS74AHCT ' ' *** with Readback 


FEATURES 

• I/O port configuration enables output data back onto 
input bus 

• Latch (’793) and and Register (’794) options 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.SV 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard OIPs. 


PIN CONFIGURATIONS 


’793 



’794 



DESCRIPTION 

These are 8-bit latches/registers that allow temporary 
storage and retrieves! of data on a bus. This operation is 
important in control algorithms which make decisions bas- 
ed on the previous status of output controls. Rather than 
storing a redundant copy of the output data in memory, 
simply reading the register as an I/O port allows the data 
to be retrieved from where it has been stored in a ’793 
or ’794, for verification and/or updating. 

The Data is loaded in the registers on the positive-edge 
of the clock (CLK) for the ’794. The data is passed through 
the '793 when E is high, and it islatched when E goes low. 
The output control (OC) is used to erable data on the D0-D7 
pins, when OC is low the output of the latches/registers 
is enabled on D0-D7, enabling D as an output bus so that 
the host can perform a read operation. When OC is high, 
D0-D7 are inputs to the latches/registors configuring D as 
an input bus. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 


’793 


E 

OC 

Q 

D 

L 

L 

Qo** 

Output, Q 

L 

H 

Qo** 

Input 

Hf 

L 

D* 

Output, Q* 

H 

H 

D 

Input 


* In this case the output of the latch feeds the input, and 
a "race” condition results. 

* * Qo represents the previous “latched” state. 

t This transition is not a normal mode of operation and 
may produce hazards. 

’794 


CLK 

OC 

0 

D 

L or H or * 

L 

Qo 

Output, Q 

L or H or * 

H 

Qo 

Input 

t 

L 

Qo 

Output, Q* 

t 

H 

D 

Input 


* In this case the output of the register is clocked to the 
inputs and the overal Q output is unchanged at Qo 
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KS54AHCT 7Q'1/7QA 
KS74AHCT ' 


8-Bit Latch/Register 
with Readback 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, !ok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, P d T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85° C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc-5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = -55°C to +125°C 

Unit 




BE) 

Guaranteed Limits 







2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 


Vin=V| H or Vil 
lo= — 20pA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.1 

3.7 




Vin=Vih or Vil 








l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 =1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 


Vin = Vcc or GND 

■ 


±1.0 

±1.0 


Maximum 3-State 
Leakage Current 


Output Enable 
— V|H 

Vout = V cc or GND 



±5.0 

±10.0 


Maximum Quiescent 
Supply Current 



■ 

8.0 

80.0 

160.0 

pA 



per input pin 

■ 

; H 




Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 



2.9 

3.0 


Current 


at Vcc or GND 

■ 

■ 






louT=0pA 
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KS54AHCT 7QO/TQA Mil Latch/Register 

KS74AHCT ' w with Readback 


AC ELECTRICAL CHARACTERISTICS (•'-.put tr. tf<2 ns), AHCT793, AHCT794 


CtwBCtsrislic 


PnniBHn — t 

uonomons 1 

T. =25*C 
Vcc = 5.0V 

KS74AHCT 

T,= -40*C to +S5«C 
Vcc* 5.0V ±10% 

KS54AMCT 

T, = - 55*C to +125*C 
Vcc = 5.0V ± 10% 

Unit 

Typ 

Mhi 

Max 

Min 

Max 

Maximum Operating Frequency 
■’794 only) 

tmax 

C L =50pF 

D 



35 


MHz 



Propagation Ddsgo 
b to Any Q (’793 only) 

tpm 

3 

m 




19 

25 

1 

tpHL 







Propagation Deiage 

CLK/ E to Any Q 

tpLH 

■ 

12 

15 




24 

30 

ns 

tPHL 

Ct=50pF 

C L = 1 50pF 

12 

15 


B 



Enable Time, 

DC to D 

tpZH 

RL=1kO 

Ct_=50pF 

Cl=150pF 

ra 




22 

28 

M 

tPZL 

for ’793) 

Cl=50pF 
Cl— 150pF 

ii 

13 


M 1 



Disable Time 

OCtoD 

tpHZ 

Rl=1K0 

Cl=S0pF 
[C=Low for ’793) 

11 


mm 


22 

i 

tpiz 

11 


18 


22 

Pulse Width. 

|CLK/C High or low 

tw 



D 


D 


ns 


uanuimi.M 

tsu 


6 



12 


ns 


D before CLKf(’794) 

10 

15 




Hold Time 

D after E* (’793) 

th 

- 

9 

10 


12 


ns 

D after CLKt (’794) 

0 

0 


0 


Input Capcitance 

Cm 


5 





PF 

Output Capacitance 

CouT 

OC=GND 

10 




|pF 

Power Dissipation Capacitance* 

Cpo 






! ^ 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpo Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT QQIfQQQ 10-Bit Bus Interface Flip-Flops 

KS74AHCT with 3-State Outputs 


FEATURES 

• Functionally Equivalent to /UNO’s Am29821 and 
Am29822 

• Provides Extra Data Width Necessary for Wider Ad- 
dress/Data Paths or Buses with Parity 

• Power-Up-High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74 ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol — 0.5V) for direct bus interface 

• Inputs and outputs int e rface duectly with TTL.NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’821 


OC c 

V 

1 

J 

24 

3 Vcc 

ID C 

2 

23 

3 IQ 

2D C 

3 

22 

3 2Q 

3D C 

4 

21 

3 3Q 

4DC 

5 

20 

3 4Q 

5D C 

6 

19 

] 5Q 

6d r 

7 

18 

3 6Q 

7DC 

8 

17 

3 7Q 

8DC 

9 

16 

3 8Q 

9D[ 

io 

15 

3 90 

10DC 

11 

14 

3 ioo 

gndC 

12 

13 

3 cue 


’822 


OC c 

’ % 

1 

J 

24 

3 Vcc 

ID C 

2 

23 

3 IQ 

2CC 

3 

22 

3 20 

30 C 

4 

21 

3 3Q 

40c 

5 

20 

3 4Q 

5DC 

6 

19 

3 5Q 

60 C 

7 

18 

3 6Q 

70C 

8 

17 

3 70 

80 C 

9 

16 

3 8Q 

90 C 

10 

15 

3 9Q 

10DC 

11 

14 

3 10Q 

GNDC 

12 

13 

3 cue 


DESCRIPTION 

These 1 0-bit bus-interface fip-flops feature three-state out- 
puts designed specifically for driving tvghly-capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers with parity, and working registers. 

All of the flip-flops are edge-triggered and D-type. On the 
positive transition of the dock the Q outputs on the ’821 
wS be true, and on the ’822 win be complementary to the 
data input. 

A buffered output-control input can be used to place the 
ten outputs in either a normal logic stale (high or low levels) 
or a high-impedance state. The high-impedance state and 
increased drive provide the capabity to drive the bus lines 
in a bus-organized system without need for interface or 
pull-up components. The output control (OC) does not af- 
fect the internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the outputs 
are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
alow drect interface with TTL, NMOS and CMOS devices 
without any external components. 

Al inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


(Each Flip-Flop) 
’821 


Inputs 

Output 

OC CLK D 

Q 

L t H 

H i 

L t L 

L 

L L X 

Qo 

L H X 

Qo 

H X X 

1 


>822 


Inputs 

Output 

j OC CLK D 

Q 

L t H 

L 

L t L 

H 

L L X 

Qo 

L H X 

Qo 

H X X 

z 
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KS54AHCT QOi/OOO 
KS74AHCT 


10-Bit Bus interface Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a 

= 25°C 

KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
10 =— 6mA 

QE3 

Vcc -0.1 
3.98 

v cc -o.i 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vi H or Vil 






Maximum Low-Level 

VOL 

l o =20/iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 



±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 



±5.0 

±10.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0mA 



80.0 

160.0 

m a 



per input pin 

■ 





Additional Worst 



1 





Case Supply 

Alec 

other Inputs: 



2.9 

3.0 

mA 

Current 


at Vcc or GND 

n 







louT=0/iA 

■ 
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KS54AHCT QOI/QOO 10-Bit Bus Interface Flip-Flops 

KS74AHCf iv/f/y 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT821, AHCT822 


- v 




T,-25»C 

KS74AHCT 

KS54AHCT 


Characteristic 

Symbol 



T* ■ -40*C to +85*C 

T« b — 55*C to + 125*C 

Unit 

Conditions? 

Vcc -5.0V 

V CC -5.0V±10% 

Vcc — 5.0V ± 10% 





Typ 


Max 

Min 

Max 


Maximum Operating Frequency 

fmax 

Cl*50pF 

50 

35 


30 


Ml 


m 

3 

mm 


15 


m 


Propagation Delay 

CLK to any Q 


mm 


20 


■ 

ns 

tpHL 


■ 


15 




SOY! ' vt*iira5il 

m 


20 





tpZL 


C L =50pF 

ii 


■B 


22 


Output Enable Time, 

R L =1kfl 

C L =150pF 

14 


o 


28 

ns 

tpZL 

Cl=50pF 

11 


PI 


22 

OC to any Q 





Cl=1 50pF 

14 




28 


Output Disable Time, 

tpHZ 


m ■ 

13 


18 


22 

ns 

dC to any Q 

tPLZ 


13 


18 


22 

Pulse Width, 

CLK High or Low 

tw 



15 


18 


ns 

Setup Time, 

Data before CLKt 

tau 


n 

14 


17 


ns 

Hold Time, 

Data after CLKt 

th 


0 

0 


0 



Input Capacitance 

C|N 


5 





O 

Output Capacitance 

CoUT 


10 





PF 

Power Dissipation 

CpD 



5 





PF 

Capacitance* (per stage) 

OSH 

30 





PF 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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kwJahct 8231824 


9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


FEATURES 

• Functionally Equivalent to AMD’s Am29823 and 
Am29824 

• Provides Extra Data Width Necessary for Wider Ad- 
dress/Data Paths or Buses with Parity 

• Power-Up-High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’823 


ocC 

V. 

1 

s— 

24 

3 Vcc 

idC 

2 

23 

3lO 

2DC 

3 

22 

320 

3DC 

4 

21 

330 

4DC 

5 

20 

340 

5DC 

6 

19 

350 

6DC 

7 

18 

360 

70E 

a 

17 

370 

8DC 

9 

16 

380 

9DC 

10 

15 

390 

clrC 

11 

14 

3 CLKEN 

GNDC 

12 

13 

Dclk 


’824 


OCC 

— — V. 

1 

/ 

24 

D V C c 

IDC 

2 

23 

3iQ 

2DC 

3 

22 

3 2Q 

30 C 

4 

21 

3 3Q 

40 C 

5 

20 

340 

5BC 

6 

19 

3 50 

60 C 

7 

18 

360 

7BC 

8 

17 

370 

85C 

9 

16 

380 

9f>C 

10 

15 

390 

clrC 

11 

14 

3 CLKEN 

GNDC 

12 

13 

3clk 


DESCRIPTION 

These 9-bit bus interface flip-flops feature three-state out- 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

With the clock enable (CLKEN) low, the D-type edge- 
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf- 
fer, thus latching the outputs. The ’823 has noninverting 
D inputs and the ’824 has inverting D inputs. Taking the 
CLR input low causes the nine Q outputs to go low in- 
dependently of the clock. 

A buffered output-control input (OC) can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. The output control does 
not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the out- 
puts are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


’823 


INPUT 

OUTPUT 

OC 

CLR 

CLKEN 

CLK 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

1 

Z 


’824 


INPUTS 

OUTPUT 

OC 

CLR 

CLKEN 

CLK 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

L 

L 

H 

L 

t 

L 

H 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

Z 
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KS54 AHCT 0 O O/O 9-Bit Bus Interface Flip-Flops 

KS74AHCT wjfh 3 . state Outputs 




SSSSl 823/824 


9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7 V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V| > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65° C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT. -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

■ 


KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




SB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo=-20 M A 
lo= -6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc - 0.1 

3.84 

V CC - 0.1 

3.7 

V 



V| N =Vih or Vil 






Maximum Low-Level 

VOL 

l o =20jiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo— 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 

' 

± 0.1 

± 1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

<OZ 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

± 10.0 

„A 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0/jA 


8.0 

80.0 

160.0 

HA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 
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KS54AHCT &0 O /Q QA 9-Bit Bus Interface Flip-Flops 

KS74AHCT ** ■ iv/f/i 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT823, AHCT824 







T. =25*C 

KS74AHCT 

KS54AHCT 







T. = — 40*C to +85®C 

T, m -55*C to + 125®C 


Characteristic 

Symbol 

Conditions' 

V CC = 5.0V 

V CC = 5.0V±10% 

V C c~5.0V± 10% 

Unit 






Typ 

Min 

Max 




Maximum Operating Frequency 

fmax 

C L =50pF 

50 

35 


30 


MH Z 



tpLH 

C L =50pF 

17 


19 


23 


Propagation Delay 

CLK to any Q 

C L =150pF 

20 


24 


28 

ns 

tpHL 

C L =50pF 

17 


19 


23 



C L =150pF 

20 


24 


28 


Propagation Delay, 

tPHL 

C L =50pF 

17 


20 


25 

ns 

CLR to Any Q 

Cl= 1 50pF 

20 


25 


31 



tpZH 


C L =50pF 

11 


18 


22 


OutDut Enable Time. 

R L =1kfl 

C L =150pF 

14 


23 


28 

ns 

OC to any Q 


tpZL 

C L =50pF 

1 1 


18 


22 




C L =150pF 

14 


23 


28 


Output Disable Time, 

tpHZ 

R L =1kfl 


1 7 


20 


25 

ns 

OC to any Q 


tpLZ 

C L =50pF 

1 7 


20 


25 

Pulse Width 

CLR low 

♦ 



9 

15 


18 


ns 

CLK high or low 




9 

15 


18 





CLR inactive 




9 

14 


17 



Setup 

Time before 
CLKt 

Data 

tsu 



9 

14 


17 


ns 

CLKEN high 
or low 




9 

14 


17 




Hold Time, 


th 



0 

0 


0 


ns 

CLKEN or data after CLKt 





Input Capacitance 

C|N 


5 





EH 

Output Capacitance 

CoUT 

Output Disabled 

10 




• 

EH 

Power Dissipation 

Capacitance* (per stage) 

Cpo 

OC=Vcc 

OC=GND 

5 

30 





1 


* Crd determines the no-load dynamic power dissipation: Po=CpdVcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 


S§ SAMSUNG 

■ Electronics 















KS54AHCT QQtZ/QOf% 8-Bit Bus Interface Flip-Flops 

KS74AHCT 0 * u with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Functionally Equivalent to AMD’s Am29825 and 
Am29826 

• Improved Ioh Specifications 

• Multiple Output Enables Allow Multiuser Control of 
the Interface 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• 'inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 


’825 


OC1 C 1 
OC2 C 2 
ID C 3 
2D C 4 
3D C 5 
4D C 6 

5D C 7 

6D C 8 
7D C 9 
SD C 10 
CLRC 11 
GNDC 12 


3 Vco 
3 OC3 
3 IQ 
3 2Q 
3 3Q 
3 4Q 
18 3 5Q 
17 3 6Q 
16 3 7Q 

15 3 8Q 

14 3 CLKEN 
13 J CLK 


These 8-bit flip-flops feature three-state outputs designed 
specifically for driving highly capacitive or relatively low- 
impedance loads. They are suitable for implementing multi- 
user buffer registers, I/O ports, bus drivers and working 
registers. 

With the clock enable (CLKEN) low, all D-type edge- 
triggered flip-flops enter data on the low-to-high transition 
of the clock. Taking CLKEN high will disable the clock buf- 
fer, thus latching the outputs. The ’825 has non-inverting 
D inp uts and the ’826 has inverting D inputs. Taking the 
CLR inputs low causes the eight Q outputs to go low in- 
dependently of the clock. 

Multiuser buffered output-control inputs (OC1 , OC2, and 
OC3) can be used to place the eight outputs in either a 
normal logic state (high or low level) or a high-impedance 
state. The high-impedance state and increased drive pro- 
vide the capability to drive the bus lines in a bus-organized 
system without need for interface or pull-up components. 
The output controls do not affect the internal operation of 
the flip-flops. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clampis to Vcc and 
ground. 


’826 
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ESS ^8251826 


FUNCTION TABLES 


8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

















kwJahct 825/826 


8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, . -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V CC +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g ... -65 °C to +150° C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vim, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





K 


KS74AHCT 

T a = — 40°C to +85°C 

KS54AHCT 

T a = — 55°C to +125°C 

Unit 




m 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l 0 = — 20pA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

lo=20piA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0hA 







«§ SAMSUNG 

Electronics 










KS54AHCT fl&tZ/QOfi 8-Bit Bus Interface Flip-Flops 

KS74AHCT with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT825, AHCT826 



* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 tin 


t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT StAI/flAO 10-Bit Bus Interface D-Type 

KS74AHCT Latches with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 

• Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’841 


oc c 

V 

1 

J 

24 

3 

ID C 

2 

23 

□ 

2D C 

3 

22 

□ 

3D C 

4 

21 

□ 

4D C 

5 

20 

3 

5D C 

6 

19 

3 

6D C 

7 

18 

3 

7D C 

8 

17 

3 

8D C 

9 

16 

3 

9D C 

10 

15 

3 

1 0D C 

1 1 

14 

3 

GND C 

12 

13 

5 


’842 


OC c 

V 

1 

J 

24 

D 

ID C 

2 

23 

□ 

2D C 

3 

22 

3 

3D C 

4 

21 

3 

4D C 

5 

20 

3 

50 C 

6 

19 

3 

60 C 

7 

18 

3 

70 C 

8 

17 

3 

8D C 

9 

16 

3 

90 C 

10 

15 

3 

100 C 

1 1 

14 

3 

GND C 

12 

13 

3 


Vcc 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

1 0Q 

E 


Vcc 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

E 


These 1 0-bit bus interface latches feature three-state out- 
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 

The ten latches are transparent D-type. The ’841 has 
noninverting data (D) inputs and the ’842 has inverting (D) 
inputs. 

A buffered output control (OC) input can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation 
of the latches. Old data can be retained or new data can 
be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


’841 


Inputs 

Output 

OC E D 

Q 

L H H 

H 

L H L 

L 

L L X 

Qo 

H X X 

Z 


’842 


Inputs 

Output 

OC E 5 

Q 

L H H 

L 

L H L 

H 

L L X 

Qo 

H X X 

z 
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KS54AHCT Q/(1 IQ A O 1 0-Bit Bus Interface D-Type 

KS74AHCT Latches with 3-State Outputs 
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ES 841/842 


10-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°Cto+150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

■ 

= 25°C 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = -55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 



■ 


2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 


V| N =Vih or V|L 
lo= — 20pA 
lo= —6mA 

Vcc 

4.2 

V CC -0.1 
3.98 

v cc -o.i 

3.84 

> 




Vin = Vih or Vil 






Maximum Low-Level 


l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 


Vin— V cc or GND 


±0.1 

±1.0 

±1.0 


Maximum 3-State 
Leakage Current 


Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 


Vin^Vcc or GND 
lour = Op A 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








louT=0pA 
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KS54AHCT .JM 1 IRA O 10-Bit Bus Interface D-Type 

KS74AHCT Py.lfU*** Latches with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT841 , AHGT842 






T. = 25°C 

KS74AHCT 

KSS4AHCT 






T.= - 40°C to +85 # C 

T a = -55®C to +125°C 


Characteristic 

Conditions' 

V C c = 5.0V 

Vcc = 5.0V ±10% 

V cc = 5.0V ± 10% 










Max 



tpLH 

C L =50pF 

10 


13 


19 


Propagation Delay, 

Data to Q 

C L =150pF 

13 


21 


25 

ns 

tpHL 

C L = 50pF 

10 


13 


19 


C L =1 50pF 

13 


21 


25 



tpLH 

C L =50pF 

15 


24 


29 


Propagation Delay, 

Cl= 1 50pF 

18 


29 


35 

ns 

E to any Q 

tpHL 

C L =50pF 

15 


24 


29 


C L =150pF 

18 


29 


35 



tpZH 


C L =50pF 

13 


18 


22 


Output Enable Time, 

R L =1kfi 

C L =150pF 

16 


23 


28 

ns 

OC to any Q 

tpzi 

C|_=50pF 

13 


18 


22 



C L = 1 50pF 

16 


23 


28 


Output Disable Time, 

tPHZ 

R L =1kn 


13 


18 


22 

ns 

OC to any Q 

tPLZ 

C L =50pF 

13 


18 


22 

Pulse Width, 

E High 

tw 


12 

20 


25 


ns 

Setup Time, 

Data before El 

tsu 


6 

10 


12 


ns 

Hold Time, 

Data after El 

th 


3 

5 


7 


ns 

Input Capcitance 

ClN 


5 





PF 

Output Capacitance 

CoUT 

Output Disabled 

10 





PF 

Power Dissipation 
Capacitance* (per stage) 

CpD 

OC=V C c 

OC=GND 

5 

30 





PF 

PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT QA'IIQAA 9-Bit Bus Interface D-Type 

KS74AHCT. *rw/C/*r*T Latches with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High Impedance 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol -0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°Cto +125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

♦ ’843 

v cc 
IQ 
2Q 
3Q 
4Q 
5Q 
6Q 

□ 7Q 

□ 8Q 

□ 9Q 
PRE 
E 


OC C 

•— “V 

1 

J 

24 

ID C 

2 

23 

2D C 

3 

22 

3D C 

4 

21 

4D C 

5 

20 

5D C 

6 

19 

6DC 

7 

18 

7DC 

8 

17 

8D C 

9 

16 

9D C 

10 

15 

CLR C 

1 1 

14 

GND C 

12 

13 


’844 


6c 

ID 

2D 

3D 

45 

5D 

6D 

7D 

8D 

9D 

CLR 

GND 



V C c 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

PRE 

E 


These 9-bit bus interface latches feature three-state out- 
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers and working registers. 

The nine latches are transparent D-type. The '843 has 
noninverting data (D) inputs and the ’844 has inverting D 
inputs. 

A buffered output control (OC) input can be used to place 
the nine outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal opera- 
tion of the flip-flops. Old data can be retained or new data 
can be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 


’843 


INPUTS 

OUTPUT 

PRE 

CLR 

OC 

E 

D 

Q 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

Z 


’844 


INPUTS 

OUTPUT 

PRE 

CLR 

OC 

E 

D 

Q 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

Z 
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KS54AHCT 843/844 
KS74AHCT OHOIOHH 


9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


Absolute Maximum Ratings* 

Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l« 

(Vj < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, b 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd* 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 


Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85 °C 

KS54AHCT: -55°C to +125°C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



Minimum High-Level 
Input Voltage 
Maximum Low-Level 
Input Voltage 

Minimum High-Level 
Output Voltage 


Maximum Low-Level 
Output Voltage 

Maximum Input 
Current 

Maximum 3-State 
Leakage Current 

Maximum Quiescent 
Supply Current 

Additional Worst 
Case Supply 
Current 


Vin=Vih or Vil 
l 0 = — 20^A 
b= -6mA 


Vcc Vcc —0.1 
4,2 3.98 


Vin=Vih or Vil 
l o =20 M A 
b=1 2mA 
b=24mA 

0 

0.1 

0.26 

0.39 

Vin— V cc or GND 


±0.1 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

Vin=Vcc or GND 

louT=0pA 


8.0 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0uA 


2.7 


KS74AHCT KS54AHCT 

•40 <> C to +85 0 C|T a = — 5 5°C to +125°C Unit 
Guaranteed Limits 


V CC -0.1 
3.84 


Vcc -0.1 
3.7 
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KS54AHCT QA Q/fiAA 
KS74AHCT OHOiOHH 


9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT843, AHCT844 






T. -25 # C 

KS74AHCT 

KSS4AHCT 


Characteristic 

Symbol 



T. * -40*C to +85*C 

T, » - 55 # C to 

+ 125*C 


Condition*^ 

Vcc - 5.0V 

V cc -5.0 V ± 10% 

Vcc- 5.0V ± 

10% 

Unit 





Typ 

Min 






tpLH 

Cl=50pF 

13 


18 



22 


Propagation Delay, 

Data to Q 

C L =150pF 

16 


23 



28 

ns 

tpHL 

C l = 50pF 






rmm 


C L =150pF 






US 



tPLH 

C L =50pF 






mi 


Propagation Delay, 

E to any Q 

C L =150pF 







ns 

tPHL 

C L =50pF 








C L =1 50pF 






em 


Propagation Delay, 

PRE to Q 

tPLH 

C L =50pF 

C L =150pF 






ns 

Propagation Delay, 

tpHL 

C L =50pF 








CLR to Q 

Cl= 1 50pF 






E® 


tPZL 


C L =50pF 

11 




■ 



Output Enable Time, 

R L =1kfi 

C L ”150pF 

14 






1 

<55 to any Q 

tpZL 

C L =50pF 

11 








C L =1 50pF 

14 





1 



Output Disable Time, 

tPHZ 

R L =u<n 


13 


18 


22 


(5C to any Q 

tPLZ 

C L — 50pF 

13 


18 


22 




12 

20 




ns 

Setup Time, 

Data before Ei 

tsu 


8 





1 

Hold Time, 

Data after l 



3 



7 



Input Capacitance 

Cin 


5 





o 

Output Capacitance 

COUT 

Output Disabled 

10 





o 

Power Dissipation 

Cpd 

OC=V C c 









Capacitance* (per stage) 

OC=GND 









* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS74AHCT 845/846 


8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


FEATURE 


DESCRIPTION 


• 3-state buffer-type outputs drive bus-lines directly 

• Bus-structured pinout 

• Provides extra bus driving latches necessary for 
wider address/data paths or buses with parity 

• Low power consumption characteristic of CMOS 
devices 

• 3-state outputs with high drive current (loL = 24mA 
@ Vol = 0.5V) for direct bus interface 

• Direct interface capability with TTL, NMOS and 
CMOS devices 

• Wide operating volage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’845 



These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low im- 
pedance loads. They are particularly suitable for implemen- 
ting buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight latches are transparent D-type. The ’845 has 
noninverting data(D) inputs. The ’846 has inverting D in- 
puts. Since CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q outputs to 
go low. Taking the PRE input low will caus e the eight Q 
outputs to go high. When both PRE and CLR are taken low, 
the outputs will follow the preset condition. 

The buffered output control inputs (OC1 , OC2, and OC3) 
can be used to place the eight outputs in either a normal 
logic state (high or low levels) or a high-impedance state. 
In the high-impedance state, the outputs neither load nor 
drive the bus lines significantly. The high-impendance state 
and increased drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface 
or pull-up components. The output controls do not affect 
the internal operation of the latches. Old data can be re- 
tained or new data can be entered while the outputs are 
in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


’846 
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KS54AHCT flAG/QAfi 8-Bit Bus Interface D-Type 

KS74AHCT ** y Latches with 3-State Outputs 


FUNCTION TABLE 


'845 


'846 
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SSSSg 845/846 


8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdf 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT : -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

* = 2S°C 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

. 

VOH 

Vin— V| H or Vil 
l 0 =— 20 M A 
lo=— 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc “0.1 

3.84 

Vcc —0.1 

3.7 

V 



V| N =Vih or Vil 






Maximum Low-Level 

V OL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

m a 



per input in 






Additional Worst 


V| = 2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54AHCT SA^fOAft 8-Bit Bus Interface D-Type 

KS74AHCT ° u Latches with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<2 ns), AHCT845 


Characteristic 

Symbol 

Conditions 1 

T, = 25®C 
V C c = 5.0V 

KS74AHCT 

T, = -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T,= -55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 




Typ 

Min 

Max 

Min 

Max 


Propagation Delay 

tPLH 


13 


22 


26 

ns 

E toQ 

tpHL 


13 


22 


26 

Propagatfo Delay 

tPLH 


8 


15 


20 

ns 

D to Q 

tpHL 


8 


15 


20 

Propagation Delay 

tPLH 


16 


26 


31 

ns 

CLR to Q 

tpHL 


16 


26 


31 

Propagation Delay 

tPLH 


16 


26 


31 

ns 

PRE to Q 

tpHL 


16 


26 


31 

Output Enable Time 

tpZH 


•12 


20 


24 

ns 

OC to Q 

tpZL 


12 


20 


24 

Output Disable Time 

tpHZ 


12 


20 


24 

ns 

OC to Q 

tpLZ 


12 


20 


24 

Set up Time 

Dn before E 

tsu 


8 

10 


12 


ns 

Hold Time 

Dn after E 

th 


0 

0 


0 


ns 

Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

CpD 







PF 


* Cpo determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), AHCT846 


Characteristic 

Symbol 

Conditions f 

T 8 =25°C 
Vcc = 5.0 V 

KS74AHCT 

T a = -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCT 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Min 

Max 

Min 

Max 

Propagation Delay 

E to Q 

tPLH 


14 


24 


32 

ns 

tpHL 

14 


24 


32 

Propagation Delay 

D to Q 

tPLH 


10 


17 


22 

ns 

tpHL 

10 


17 


22 

Propagation Delay 

CLR to Q 

tPLH 


13 


22 


26 

ns 

tpHL 

13 


22 


26 

Propagation Delay 

tPLH 


13 


22 


26 

ns 

PRE to Q 

tpHL 

13 


22 


26 

Output Enable Time 

OC to Q 

tpZH 


12 


20 


24 

ns 

tpZL 

12 


20 


24 

Output Disable Time 

OC to Q 

tpHZ 


12 


20 


24 

ns 

tpiZ 

12 


20 


24 

Set up Time 

Dn before E 

tsu 


8 

10 


12 


ns 

Hold Time 

Dn after E 

th 


0 

0 


0 


ns 

Input Capacitance 

ClN 


5 





PF 

Power Dissipation Capacitance* 

Cpd 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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S 404914050 


Hex Logic Level 
Down Converters 


FEATURES 

• Modified input structure allows voltages up to 15V 

• High-Drive-current Outputs: 
loL = 8mA <8 Vol = 0.5V 

• Low power consumption characteristic of CMOS 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40®C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’4049 and ’4050 have a modified input protection 
structure that enable them to be used as logic level 
translators which will convert high level logic to a low level 
logic while operating from the low logic supply. For exam- 
ple, 0-1 5V logic can be corverted to 0-5V logic when us- 
ing a 5V supply. The modified input protection has no diode 
connected to V cc , thus allowing the input voltage to ex- 
ceed the supply. The lower zener diode protects the in- 
put from both positive and negative static voltages. In 
addition the ’4049 and '4050 can be used as simple buf- 
fers or inverters without level translation. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAMS 




TZJ 

v cc L] 

1 

18 

IV c 

2 

15 

1A C 

3 

14 

2Y Q 

4 

13 

2A C 

5 

12 

3Y £ 

6 

11 

3A Q 

7 

10 

GND C 

8 

9 


NC 
6Y 
P 6A 


5A 

4Y 


’4049 

Olfs.. (2) 

1A 1V 


2Y 



FUNCTION TABLE 


Input 

Output Y 

A 

'4049 

’4050 

H 

L 

H 

L 

H 

L 


(3) 


‘4050 


> 


15) 


( 7 ) 


> 


(4) 


16) 


5A- 

6A- 


< 9 >- (U 

HD ^ Hj 

(14) ^J16 
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BBSS 4049/4050 


Hex Logic Level 
Down Converters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > + 15.5 V) ‘ " ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg . . . -65 °C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 





i a 

KS74AHCT 

T a = -40°C to +85°C 

KS54AHCT 

T a = — 55°C to + 125°C 

Unit 

BH 

Guaranteed Limits 






2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin— Vih or Vil 
I o =- 20 m A 
| 0 = —4mA 

Vcc 

4.2 

Vcc ~0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -o.i 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
lo=20 M A ' 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 
'Vin = 15V 


±0.1 

1+ 1+ 

?o 

o 

±1.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT-0pA 


2.0 

20.0 

40.0 

MA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^iA 

2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns),, AHCT4049, AHCT4050 


Characteristic 

Symbol 

— 

Conditions^ 

u 

KS74AHCT 

T a = — 40°C to +85°C 
Vcc® 5.0V ±10% 

KS54AHCT 

T, = -55°C to +125°C 
Vcc = 5.0 V ± 10% 



Min 

Max 



Propagation Delay 

tpLH 

C L =50pF 

7 


12 


14 

ns 

tpHL 

7 


12 


14 

Input Capacitance 

ClN 


5 





El 

PowefeDissipation Capacitance * 

Cpo 

(per gate) 

15 





B3 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS /)/) 
KS74HCTLS uu 


Quad 2-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-inp ut NA ND 
gates that perform the Boolean functions Y=A»B or 
Y = A+B. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 
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KS54HCTLS ftn 
KS74HCTLS UU 


Quad 2-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

<V| < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg. . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout • • OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





T 

a 25 8 C 

KS74HCTLS 

T,= -40°C to +85°C 

KS54HCTLS 

T,= -55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

Vil 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

V|N=V| H or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

Vol 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 



±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 



20.0 

40.0 

fa 



per input pin 

■ 





Additional Worst 


V|=2.4V 

■ 





Case Supply 

Alee 

other Inputs: 



2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







Iout=0^A 

■ 






AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLSOO 


Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
V CC = 5.0V 

KS74 HCTLS 

T,= -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54 HCTLS 

T a = — 55°C to +125°C 
V CC = 5.0 V ± 10% 



Guaranteed Limits 

Maximum Propagation Delay 



na 

m 

18 

22 



m 

m 

18 

22 




m 







(per gate) 

m 




ea 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS n-f 
KS74HCTLS u 1 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


DESCRIPTION 

These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, theise outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 


1 Y 
1 A 
IB 
2Y 
2A 
2B 
GND 



l'. iw, 1 


(2, 5, 8, 11) 


(3, 6, 9, 




FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

H 

H 

L 

L 

X 

H 

X 

L 

H 
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KS54HCTLS /1-f 
KS74HCTLS u 1 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 

V 



Vin=Vih or V| L 






Maximum Low-Level 

VOL 

I o =20mA 


0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=V C c or GND 



±1.0 

±1.0 


Maximum Output 
Leakage Current 

loz 

Vin=Vih or V| L 
Vout=Vcc 



±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 

Iout=0jjA 



20.0 

40.0 




per input pin 





■ 

Additional Worst 


V,=2.4V 






Case Supply 


other Inputs: 



2.9 

3.0 


Current 


at Vcc or GND 








Iout=0^A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS01 


■ 

Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T,= -40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 
Ta=-55 0 C to +125°C 
V cc = 5.0 V ± 10% 


Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

RL=1kO 

24 

30 

36 

43 

ns 

tPHL 

m 


25 

30 

Maximum Input Capacitance 

C|N 


|5 




PF 

Power Dissipation Capacitance* 

Cpo 


m 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS no 
KS74HCTLS U£> 


Quad 2-Input NOR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8mA @ Vol —0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTL3c -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain four independent 2-inpu t NOR gates 
that perform the Boolean functions Y=A+B or Y=A»B. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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FUNCTION TABLE 


(Each Gate) 
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A 

B 
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X 
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KS74HCTLS ^ Quad 2-Input NOR Gates 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, fo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±1 25 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, P<jt 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 



Test Conditions 

T a = 25°C 


KS54HCTLS 

T,= -55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 




2.0 

2.0 

o 

evi 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo= — 20/jA 
l 0 =-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

< 

o 

CO o 

® i 
o 

V CC -0.1 

3.7 


Maximum Low-Level 
Output Voltage 

Voi 

Vin=Vih or Vil. 
lo=20 M A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 




■ 


±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 


Vin = V cc or GND 
Iout=0mA 


2.0 

20.0 

40.0 

pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

Vi=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 

1 

H 

2.9 

3.0 

I 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS02 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V cc = 5.0V 

KS74HCTLS 

T,= — 40°C to +85°C 
V cc = 5.0V ±10% 

KS54iHCTLS 

T, = — 55°C to +125°C 
V CC = 5.0 V ± 10% 


Cfl 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

9 

m 

18 

22 

ns 

tpHL 


m 

18 

22 

Maximum Input Capacitance 

C|N 






E3 

Power Dissipation Capacitance* 

Cpp 

(per gate) 

KH 




E3 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 


sH SAMSUNG 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 





































KS54HCTLS f)0 
KS74HCTLS UnJ 


Quad 2-Input NAND Gates 
with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 
loL = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-input NAND 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 
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FUNCTION TABLE 


(Each Gate) 
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Y 
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B 
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X 
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KS54HCTLS HO Quad 2-Input NAND Gates 

KS74HGTLS with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85 °C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Ta 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 



Vin=Vih or V| L 






Maximum Low-Level 

VOL 

lo=20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Output 
Leakage Current 

loz 

Vin=V| H or V| L 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
louT^OpA 


2.0 

20.0 

40.0 

pA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








< 

3. 

o 

II 

1- 

D 

o 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS03 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V cc = 5.0V 

KS74JHCTLS 

T a - -40°C to + 85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

R L =1kO 

m 

m 

30 

38 

ns 

tpHL 

Q 

m 

30 

38 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

i a 


' 


m 


* Cpo determines the no-load dynamic power dissipation: Po=Cpd Vcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS f\A 
KS74HCTLS u * 


Hex Inverters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain six independent inverters. They per- 
form the Boolean function Y = A ■ 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Inverter) 


Input 

Output 

A 

Y 

H 

L 

L__ 

H 
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KS54HCTLS ft A 
KS74HCTLS UH> 


Hex Inverters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf . . . Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l o =-20 M A 
| 0 =-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

v cc - 0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VoL 

Vin=Vih or Vil 
I o =20mA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 



pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 

lour=0pA 



2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS04 


Characteristic 

Symbol 

Conditions? 

T,=25°C 
Vcc = 5.0V 

KS74IHCTLS 

T a = — 40°C to +85°C 
V CC = 5.0 V + 10% 

KS54HCTLS 

T a = -55°C to +125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 



9 

19 

18 

22 

ns 

MM 

10 

19 

- ,18 

22 


1 


5 




□ 


■39 


□ 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS f\C 
KS74HCTLS uu 


Hex inverters with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain six independent inverters with open- 
drain outputs. Using a suitable pull-up resistor, these out- 
puts may be connected to other open-drain outputs to im- 
plement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


iaC 

1 



14 

IV c 

2 

13 

2A C 

3 

. 12 

2Y C 

4 

■ 11 

3A C 

5 

10 

3Y C 

6 

9 

GND C 

7 

8 


(2, 4, 6, 8, 10, 12) 


FUNCTION TABLE 


(Each Inverter) 
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KS54HCTLS 
KS74HCTLS U ' J 


Hex Inverters with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V ( < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per. Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ....'. ±125 mA 

Storage Temperature Range, T s t g . ..-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 



Vin=V| H or V(l 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

V|n=Vcc or GND 


±0.1 

±1.0 

±1.0 

fa 

Maximum Output 
Leakage Current 

loz 

Vin — Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0/iA 


2.0 

20.0 

40.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 








AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS05 


Characteristic 

Symbol 

Conditionst 

— 

T, =25°C 
V cc = 5.0V 

KS74HCTLS 

T,= -40°C to +85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = -55°C to +125°C 
V CC = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 
R L =1 kfi 

m 


36 

43 

ns 

tpHL 

m 

El 

28 

33 

Maximum Input Capacitance 

Gin 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

m 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS f\Q 
KS74HCTLS uo 


Quad 2-Input AND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-input AND gates . 
They perform the Boolean functions Y=A*B or Y=A + B. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 
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FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

8 

H 

H 

H 

L 
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L 
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KS54HCTLS f)0 
KS74HCTLS uo 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150° C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Quad 2-Input AND Gates 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Tt 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 


Vin=Vih or V| L 
l o =-20 M A 
l 0 = — 4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc ~0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 


l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 


Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 


Icc 




20.0 

40.0 

pA 



per input pin 

■ 





Additional Worst 


Vi=2.4V 






Case Supply 


other Inputs: 



2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS08 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to +85°C 
V CC =5.0V±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tPLH 

C L =50pF 

10 


18 

22 


tpHL 

10 


25 

30 

Maximum Input Capacitance 

C|N 


5 




E9 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 




m 


* Crd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
1 For AC switching test circuits and timing waveforms see section 2. 


dS SAMSUNG 

9 Electronics 

















KS54HCTLS f)Q 
KS74HCTLS uu 


Quad 2-Input AND Gates 
with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V r 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent 2-input AND gates 
with open-drain outputs. Using a suitable pull-up resistor, 
these outputs may be connected to other open-drain out- 
puts to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 


1 A C 

1 

— 

14 

IB C 

2 

13 

iv C 

3 

12 

2A C 

4 

1 1 

2B C 

5 

10 

2Y C 

6 

9 

GND C 

7 

8 


Vcc 

4B 

4A 

4Y 

3B 

3A 

3Y 


(3. 6, 8, 11) 


(1,4,9,12) . f 

; = P-Hh 

(2, 5, 10, 13) '“t 


FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

H 

H 

H 

L 

X 

L 

X 

L 

L 
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KS54HCTLS f)Q Quad 2-Input AND Gates 

KS74HCTLS with Open-Drain Outputs 


Absolute Maximum Ratings 4 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pa* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages * , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85 °C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V, L 



0.8 

0.8 

0.8 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin— Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Output 
Leakage Current 

loz 

Vin=V| H or V|L 

Vout = Vcc 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout= : 0^A 







AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 ns), HCTLS09 


Characteristic 

Symbol 

Conditions? 

T a = 25°C 
V cc = 5.0 V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V CC = 5.0 V ±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V CC = 5.0V ± 10% 

Unit 

E 3 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

Ci_=50pF 
Rl= 1 kO 

26 

32 

38 

45 

ns 

tpHL 

16 

22 

28 

33 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS f/1 
KS74HCTLS lu 


Triple 3-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


(Each Gate) 



Inputs 


Output 

Y 

_ 

A 

B 

C 

H 

H 

H 

L 

L 

X 

X 

H 

X 

L 

X 

H 

X 

- 

X 

L 

H 


DESCRIPTION 

These devices contain three independent 3-input NAND 
gates. They perform the Boolean functions Y = A»B»C or 
Y=A + B + C. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54HCTLS ■//) 
KS74HCTLS lu 


Triple 3-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





I 

1 

KS74HCTLS 

T a = — 40°C to +85°C 






PH 



Minimum High-Level 
Input Voltage 

VlH 



20 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or VlL 
l o =-20 M A 
l Q =-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

< 

o 

CO o 

“ 1 
o 

Vcc —0.1 

3.7 

V 



Vin=Vih or V|(_ 






Maximum Low-Level 

V OL 

l 0 =20(iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0fiA 


2.0 

20.0 

40.0 

m a 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








loUT = 0fiA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS10 


Characteristic 

Symbol 

' 

Conditions 1 

T a = 25°C 
V cc = 5.0V 

KS74 HCTLS 

T a = -40°C to +85°C 
V cc = 5.0 V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits i 

Maximum Propagation Delay 



eh 

is 

19 

23 



eh 

is 

19 

23 

Maximum Input Capacitance 



L_5 




pF 

Power Dissipation Capacitance* 



EH 

! 



E3 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS H 
KS74HCTLS 11 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.'5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


Triple 3-Input AND Gates 


DESCRIPTION 

These devices contain three independent 3-input AND 
gat es. They perform the Boolean functions Y=A»B»Cor 
Y = A + B+C. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 


1 A C 

1 

TI7 

14 

IB C 

2 

13 

2A C 

3 

12 

2B C 

4 

1 1 

2C C 

5 

10 

2Y C 

6 

9 

GND C 

7 

8 



1 Y 



2Y 



FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

ABC 

H H H 

H 

L X X 

L 

X L X 

L 

XXL 

L 
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KS54HCTLS 44 
KS74HCTLS 11 


Triple 3-Input AND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C. 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20pA 
lo= _ 4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=V| H or Vil 

l o = 20fiA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
louT=0p<A 


2.0 

20.0 

40.0 

^A 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS1 1 


Characteristic 

Symbol 

Conditions^ 

T„ = 25°C 
V CC = 5.0V 



KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = -55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

13 

IS 

22 

26 

ns 

tpHl 

13 

ns 

22 

26 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS -fO 
KS74HCTLS 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


Triple 3-Input NAND Gates 
with Open-Drain Outputs 


DESCRIPTION 

These devices contain three independent 3-input NAND 
gates with open-drain outputs. They perform the Boolean 
functions Y = A«B»C or Y = A+B+C. 

Using a suitable pull-up resistor, these outputs may be con- 
nected to other open-drain outputs to implement wired-AND 
functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 



d.3.9) 


( 12 , 6 , 8 ) 


‘f-1 


FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

ABC 

H H H 

L 

L X X 

H 

X L X 

H 

XXL 

H 
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KS54HCTLS fO Triple 3-Input N AND Gates 

KS74HCTLS with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pot 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 


Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 




2.0 

2.0 

V 

Maximum Low-t-evel 
Input Voltage 

VlL 




0.8 

0.8 

V 

Maximum Low-Level 
Output Voltage 

V OL 

Vin=Vih or Vil 
l o =20/iA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Output 
Leakage Current 

loz 

ViN=V| H or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout-Oj/A 


2.0 

20.0 

40.0 

M A 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
lout=0pA 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS1 2 


Characteristic 

Symbol 

Conditions^ 

T a =25°C 
Vcc = 5.0V 

KS74 HCTLS 

T a = - 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54 HCTLS 

T a = -55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

R L =1ki2 



38 

45 

ns 

tpHL 



28 

33 

Maximum Input Capacitance 

C|N 






PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

EH 





PF. 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 4 A 
KS74HCTLS 


Hex Schmitt-Trigger Inverters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These Schmitt-trigger devices contain six independent in- 
verters. They perform the Boolean function Y = A. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



6A 




( 2 ) 


( 4 ) 


(11) K. (10) 

Jp>o- 

(13) N. i 

— — (po- 


( 12 ) 


1 Y 

2Y 

3Y 

4Y 

5Y 

6Y 


FUNCTION TABLE 


(Each Inverter) 


Input 

Output 

A 

Y 

H 

L 

L 

H 
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KS54HCTLS f A 
KS74HCTLS 


Hex Schmitt-Trigger Inverters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc -f 0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 

Supply Voltage, Vcc • 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 

b=-20jiA 

!o=-4mA 

vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 1 

3.7 


Maximum Low-Level 
Output Voltage 

VoL 

Vin=Vih or Vil 
I o = 20 m A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

■in 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 

M A 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other inputs: 
at Vcc or GND 
Iout=0mA 


2.7 

2.9 

3.0 

mA 


DC ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 

Test Conditions 

Ta= 

25°C 

KS74HCTLS 

T a = -40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 


Positive-Going 

V T + 

V CC =4.5V 

1 .2 

1.9 

1.2 

1.9 

1.2 

1.9 

V 

Threshold Voltage 

V CC =5.5V 

1.4 

2.1 

1.4 

2.1 

1.4 

2.1 


V T - 

Vcc = 4.5V 

0.5 

1.2 

0.5 

1.2 

0.5 

1.2 

V 

Threshold Voltage 

V CC =5.5V 

0.6 

1.4 

0.6 

1.4 

0.6 

1.4 


Vh 

Vcc = 4-8V 

0.4 

1 .4 

0.4 

1.4 

0.4 

1.4 

V 


Vcc— 5.5 V 

0.4 

1.5 

0.4 

1.5 

0.4 

1.5 
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KS54HCTLS *A 

KS74HCTLS Hex Schmitt-Trigger Inverters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS14 


Characteristic 

Symbol 

! 

Conditions? 

T a = 25°C 
V C c = 5.0V 

KS74 HCTLS 

T a = - 40°C to + 85°C 
V C c = 5.0 V ±10% 

KS54 HCTLS 

T a = - 55°C to + 125°C 
V CC = 5.0V± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

15 

20 

25 

30 

ns 

tpHL 

16 

22 

28 

33 

Maximum Input Capacitance 

C|N 


5 




pF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 




■a 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Of\ 
KS74HCTLS 


Dual 4-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 



DESCRIPTION 

These devices contain two independent 4-input NAND 
gates. They perform the Boolean functions Y= A* B»C»D 
or Y=A+B+C + D in positive logic. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



FUNCTION TABLE 


(Each gate) 


INPUTS 

OUTPUT 

Y 

A 

B 

C 

D 

H 

H 

H 

H 

L 

L 

X 

X 

X 

H 

X 

L 

X 

X 

H 

X 

X 

L 

X 

H . 

X 

X 

X 

L 

H 


SAMSUNG 


452 







KS54HCTLS 0/1 
KS74HCTLS 


Dual 4-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

, ( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): —1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = - 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin = V| H or Vil 
Io=~20mA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or V(i_ 
I o =20mA 
lo=4mA 
lo = 8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin=V C c or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0mA 


2.0 

20.0 

40.0 



mA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0mA 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf«S6 ns), HCTLS20 


Characteristic 

Symbol 

Conditions' 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = - 40°C to + 85°C 
Vcc = 5.0 V ±10% 

KS54 HCTLS 

T a = — 55°C to +125°C 
V C c = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 

tpLH 

Ci_'=50pF ' 

1 1 

15 

19 

23 

ns 

tpHL 

1 1 

15 

19 

23 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

15 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS O-/ 
KS74HCTLS ^ f 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 



FUNCTION TABLE 

(Each gate) 


INPUTS 

OUTPUT 

A B C D 

Y 

H H H H 

H 

L X X X 

L 

X L X X 

L 

X X L X 

L 

X X X L 

L 


Dual 4-input AND Gates 


DESCRIPTION 

These devices contain two independent 4-input AND gates. 
Th ey perform t he Boolean functions Y=A«B»C»D or 
Y=A+B+C+D in positive logic. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

j 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54HCTLS O-/ 
KS74HCTLS ^ 1 


Dual 4-Input AND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V| N — V iH or Vil 
l 0 — ~20pA 
lo= -4mA 

Vcc 

4.2 

< 

o 
o o 

1 

00 Q 

V CC -0.1 

3.84 

Vcc —o.i 

3.7 

V 



Vin = Vih or Vil 






Maximum Low-Level 

VoL 

l o =20(iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

V|N=Vcc or GND 



±0.1 

±1.0 

±1.0 

M A 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0pA 


2.0 

20.0 

40.0 

m a 



per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS21 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to + 1 25°C 
V cc = 5.0V ± 10% 

Unit 




Typ 


Guaranteed Limits 


Maximum Propagation Delay 

tpLH 

C L =50pF 

12 

18 

22 

27 

ns 

Any Input to Y 

tpHL 

12 

18 

22 

27 

Maximum Input Capacitance 

ClN 


5 

" '1 



pF 

Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OO Dual 4-Input NAND Gates 

KS74HCTLS with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain two independent 3-input NOR gates, 
gates. These gates perform the Boolean fucntions 
Y = a«B«C«D or Y=A+B+C+D in positive logic. The 
open-drain outputs require pull-up resistors to perform 
correctly. They many be connected to other open-drain 
outputs to implement active low wired-OR or active high 
wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 



FUNCTION TABLE 


(Each gate) 


INPUTS 

OUTPUT 

A B C D 

Y 

H H H H 

L 

L X X X 

H 

X L X X 

H 

X X L X 

H 

X X X L 

H 
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KS54HCTLS OO Dual 4-Input NAND Gates 

KS74HCTLS with Open-Drain Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g • . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=V| H or V il 
lo=20^iA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin— Vqc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Output 
Leakage Current 

loz 

V|n=Vih or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

h a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=V C c or GND 
Iout=0/^A 


2.0 

20.0 

40.0 

pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V, = 2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 


1“ 

2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS22 


Characteristic 

Symbol 

Conditions^ 

T 8 = 25°C 
V C c = 5.0 V 

KS74 HCTLS 

T a = — 40°C to +85°C 
V CC = 5.0V ±10% 

KS54 HCTLS 

T s = -55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 

tpLH 




40 

47 


tpHL 

□ 

WBi 

25 

30 

Maximum Input Capacitance 

C|N 


5 





Power Dissipation Capacitance* 

CpD 


15 






*■ Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS n"7 
KS74HCTLS 4/ 


Triple 3-Input NOR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol —8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


I] Vcc 
1 1C 

□ IV 

□ 3C 
3 3 B 
1 3 A 

□ 3Y 


DESCRIPTION 

These devices contain two independent 3-input NOR gates. 
They perform the Boolean functions Y=A+B+C or 
Y=A*B*C in positive logic. 

These devices provide speeds „ and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



1AC 

1 

14 

1BC 

2 

13 

2AQ 

3 

12 

2b£ 

4 

1 1 

2CC 

5 

10 

2Y Q 

6 

9 

gndC 

7 

S 


FUNCTION TABLE 


(Each Gate) 


INPUTS 

OUTPUT 

Y 

ABC 

H X X 

L 

X H X 

L 

X X H 

L 

L L L 

H 
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KS54HCTLS Oy 
KS74HCTLS 


Triple 3-Input NOR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) , . . ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150° C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , ti Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°c 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vil 
I O =-20mA 
lo= -4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —o.i 

3.7 

V 



Vin = Vih or Vil 






Maximum Low-Level 

V 0 L 

l o = 20pA 

0 

0.1 

o:i 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo = 8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

Iout=0^A 


2.0 

20.0 

40.0 

pA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

- A . 

Current 


at Vcc or GND 








louT=0pA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS27 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = — 55°C to +125°C 
V C c = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 

tpLH 

C L =50pF 

1 1 

15 

19 

23 

ns 

tpHL 

13 

1 5 

19 

26 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Of\ 
KS74HCTLS OU 


FEATURES 

• Function, pin-out, speod and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


Inputs A Through H 

Output Y 

All Inputs H 

L 

One or more inputs L 

H 


8-Input Nand Gate 


DESCRIPTION 

The ’30 contains a single 8-input NAND gate. It performs 
the boolean functions (in positive logic): 

y =A B_C_D E'F_G_H _ 

Y = A+B+C+D+E-t-F+G+H 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54HCTLS OQ 

KS74HCTLS 8-Input Nand Gate 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pc* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to 4-1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 




Unit 

Bfl 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V| L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or V| L 
lo= — 20pA 
lo=-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 


Maximum Low-Level 
Output Voltage 

Vql 

Vin— Vih or Vil 
I O =20mA 
lo=4mA 
lo=8mA 


0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 


Maximum Input 
Current 


Vin— Vcc or GND 



±1.0 

±1.0 

■■■ ■ 

Maximum Quiescent 
Supply Current 


Vin = Vcc or GND 
Iout=0mA 



20.0 

40.0 

m a 

Additional Worst 
Case Supply 

Current 


(per input pin 
V|=2.4V 
lOther Inputs: 
at Vcc or GND 
lout = Op A 

1 


2.9 

3.0 



AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS30 


Characteristic 

Symbol 

Conditions* 

Ta = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = - 40®C to + 85°C 
V cc = 5.0 V ±10% 

KS54HCTLS 

T a =— 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

CJ1 

Guaranteed Limits > 

Propagation Delay 



eh 

IS 

19 

22 

ns 


m 


19 

22 

Input Capacitance 

iehis 


5 




□ 

Power Dissipation Capacitance* 



□ 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


Quad 2-Input OR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 1 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 


DESCRIPTION 

These devices contain four independent 2-input OR gates . 
They perform the Boolean functions Y=A+B or Y=A»B. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL. NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damaged due 
to static discharge by internal diode clamps to V cc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 




FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A 

B 

H 

X 

H 

X 

H 

H 

L 

L 

L 
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KS54HCTLS OO 
KS74HCTLS ^ 


Quad 2-Input OR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 



0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = V| H or V| L 
lo= — 20(jA 
lo= —4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

I o = 20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=V C c or GND 

louT=0pA 


2.0 

20.0 

40.0 

fa 



per input pin 






Additional Worst 


Vi = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 








AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS32 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V cc = 5.0V 

KS74HCTLS 

T a = -40°C to +85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = - 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tpLH 

C L =50pF 

13 

22 

25 

28 

ns 

tpHL 

E3 

22 

25 

28 

Maximum Input Capacitance 

C|N 


5 




pF 

Power Dissipation Capacitance* 

Crd 

(per gate) 

13 




pF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS An 
KS74HCTLS ^ 


BCD-to Decimal Decoder 


FEATURES 


DESCRIPTION 


• Full decoding of Input Logic 

• All outputs are High for Invalid BCD Conditions 

• Also for application as 3-Line to 8-Line Decoders 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


°c 

1 

"^7 

16 

1 c 

2 

15 

2C 

3 

14 

3[ 

4 

13 

4C 

5 

12 

5C 

6 

11 

6C 

7 

10 

GND C 

8 

9 


□ Vcc 


FUNCTION TABLE 



The ’42 decoder accepts for active-high BCD inputs and 
provides 10 mutually exclusive active-low outputs, as 
shown by logic symbol or diagram. The active-low out- 
puts facilitate addressing other MSI units with active-low 
input enables. 

The logic design of the ’42 ensures that all outputs are 
high when binary codes greater than nine are applied to 
the inputs. 

The most significant input, D, produces a useful inhibit func- 
tion when the ’42 is used as a 1 -of-8 decoder. The D in- 
put can also be used as the Data input in an 8-output 
demultiplexer application. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


INPUT A 


INPUT B 


INPUT C 


INPUT D 



OUTPUT 0 


OUTPUT 1 


OUTPUT 2 


OUTPUT 3 


OUTPUT 4 


OUTPUT 5 


OUTPUT 6 


OUTPUT 7 


OUTPUT 8 


OUTPUT 9 
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BCD-to Decimal Decoder 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±tO% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|’l 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

V|N = V| H or ViL 
l o =-20pA 
l 0 = —4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

?- 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

V|n=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=V C c or GND 
louT=<tyA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0hA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS42 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74 HCTLS 

T a = - 40°C to + 85°C 
V cc = 5.0 V ±10% 

KS54 HCTLS 

T a = - 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 

tPLH 

C L =50pF 

19 

m 

32 

38 

ns 

tpHL 

19 

m 

32 

38 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 

(per gate) 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


!» SAMSUNG 

9 Electronics 















KS54HCTLS E4 /CQ Dual AND-OR-Invert Gates 

KS74HCTLS u U%JU and Dual AND-OR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLES 


Inputs 

Output 1Y 

1 A 

IB 

1C 

ID 

IE 

IF 

’51 

’58 

H 

H 

H 

X 

X 

X 

L 

H 

X 

X 

X 

H 

H 

H 

L 

H 


Any other combination 


H 

L 


Inputs 

Output 2Y 

2A 2B 2C 2D 

’51 

’58 

H H X X 

L 

H 

X . X H H 

L 

H 

Any other combination 

H 

L 


DESCRIPTION 

The ’51 performs the following Boolean functions: 

1 Y = (1A»1B»1C) + (1D»1E»1F) 

2Y=(2A*2B) + (2C*2D) 

The '58 performs: 

1Y=(1A«1B»1C) + (1D*1E*1F) 

2Y=(2A»2B) + (2C»2D) 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

LOGIC DIAGRAMS 
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KS54HCTLS C1/CQ 
KS74HCTLS u UUO 


Dual AND-OR-Invert Gates 
and Dual AND-OR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 

Typ Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vil 
l o =~20pA 
l 0 = -4mA 

Vcc 

4.2 

V CC “0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —o.i 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o = 20jiA 
lo = 4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 . 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = V cc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


2.0 

20.0 

40.0 

M A 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V, = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


- 

2.7 



2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS51 , HCTLS58 


Characteristic 

Symbol 

Conditions* 

T a = 25°C 
V cc = 5.0V 

KS74HCTLS 

T a = - 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to + 1 25°C 
V C c = 5.0V ± 10% 

Unit 




Typ 

Guaranteed Limits 


Maximum Propagation Delay 

tpLH 

C L =50pF 

13 

18 

23 

27 

ns 

tpHL 

13 

18 

23 

27 

Maximum Input Capacitance 

ClN 


5 




pF 

Power Dissipation Capacitance* 

CpD 

(per gate) 

15 


' 


PF 


* Cpo determines the no-load dynamic power dissipation: Pd=CpdVcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 70 A 
KS74HCTLS x 


FEATURES 

• Function, pih-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iql =8 mA @ Vol = 0.5 V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to -fc125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


1CLK C 1 

y _ 

14 □ 1J 

1CLR C 2 

13 [] IQ 

1KC 3 

12 □ IQ 

Vcc C 4 

11 ^ GND 

2CLK C 5 

10 □ 2K 

2 CLR C 6 

9 □ 2Q 

2J [I 7 

8 □ 2Q 
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Electronics 


ual J-K Negative-Edge-Triggered 
Ip-Flops with Clear 


DESCRIPTION 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at CLR input resets the out- 
puts regardless of the levels of the other inputs. When CLR 
is inactive (high), data at the J and K inputs meeting the 
setup time requirements are transferred to the outputs on 
the negative-going edge of the clock pulse. Clock trigger- 
ing occurs at a voltage level and is not directly related to 
the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle filp-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external'components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vqc and 
ground. 


FUNCTION TABLE 


Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

i 

L 

L 

Qo 

Qo 

H 

l 

H 

L 

H 

L 

H 

1 

L 

H 

L 

H 

H 

I 

H 

H 

TOGGLE 

H 

H 

X 

X 

Qo 

Qo 


Q 








KS54HCTLS yq A 
KS74HCTLS * 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g - . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vj L 
l o =-20^A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

Voi 

Vin=Vih or Vii_ 
l o =20 M A 
lo = 4mA 
lo=8mA 

0 

“ 0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0/jA 


4.0 

40.0 

80.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


27 

2.9 

3.0 

mA 
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KS54HCTLS TO A Dual J-K Negative-Edge-Triggered 

KS74HCTLS ' Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<6 ns), HCTLS73A 


Characteristic 

Symbol 

Conditions' 

T a = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T a = — 40°C to +85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to + 125°C 
V CC = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

f 

imax 


40 


25 

21 

MHz 

Maximum Propagation Delay, 

tpLH 


15 


25 

30 

ns 

CLK to Q or Q 


tpHL 

C L =50pF 

15 


25 

30 

Maximum Propagation Delay, 

tpLH 


15 


25 

30 

ns 

CLR to Q or Q 


tpHL 


15 


25 

30 

Minimum Setup 

J or K 

tsu 


10 

13 

17 

20 

ns 

Time before CLKl 

CLR Inactive 


10 

13 

17 

20 

Minimum Hold Time, 

J or K after CLK4 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 

CLK High or Low 



10 

i 

17 

20 

ns 

Width 

CLR Low 



10 

m 

17 

20 

Maximum Input Capacitance 

C|N 


5 




pF 

Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 




pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 7AA 
KS74HCTLS 


Dual D-Type Positive-Edge-Triggered 
Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain two independent positive-edge- 
triggered D-type flip-flops. Each flip-flop has its own data, 
clock, preset and clear inputs and complementary Q and 
Q outputs. The preset and clear inputs are active-low and 
operate independently of the clock. Data at the D input is 
transferred to the Q outputs on the positive transition of 
the clock, provided setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


1CLR C 

10 C 


w 

14 

13 

□ Vcc 

Inputs 

Outputs j 

2 

□ 2CLR 

PRE 

CLR 

CLK 

D 

Q 

Q 

1CLK □ 

3 

12 

□ 20 

L 

H 

X 

X 

H 

L 

1 PRE Q 

4 

1 1 

□ 2CLK 

H 

L 

X 

X 

L 

H : 

10 d 

5 

10 

3 2PRE 

L 

L 

X 

X 

H* 

H* I 

tod 

6 

9 

□ 2Q 

H 

H 

t 

H 

H 

L ! 

GND Q 

7 

8 

□ 20 

H 

H 

t 

L 

L 

H | 





H 

H 

L 

X 

(NO onange 





H 

H 

H 

X 

No Change 





H 

H 


X 

No Change 


* Both outputs will remain high as long as PRE and CLR are low. 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 


LOGIC DIAGRAM 
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KS54HCTLS 7AA Dual D-Type Positive-Edge-Triggered 

KS74HCTLS , Flip-Flops with Preset and dear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voitages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo— — 20/iA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or V| L 






Maximum Low-Level 

VOL 

I o =20/jA 

0 

0. i 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=O^A 


4.0 

40.0 

80.0 

fA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS 7 A A Dual D-Type Positive-Edge-Triggered 

KS74HGTLS ' ^ Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS74A 





— 

— 

T„ = 25°C 
V CC = 5.0 V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions^ 

T a = — 40°C to +85°C 
V cc = 5.0 V ±10% 

T 8 =-55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

tPLH 


18 

25 

31 

37 

ns 

CLK to Q or Q 


tpHL 

C L =50pF 

18 

25 

31 

37 

Maximum Propagation Delay, 

tpLH 


18 

25 _ 

31 

37 

ns 

PRE or CLR to Q or Q 

tpHL 


18 

25 J 

31 

37 

Minimum Setup 

Data 

tsu 


10 

13 

17 

20 

ns 

Time before CLKt 

PRE or CLR Inactive 


10 

13 

17 

20 

Minimum Hold Time, 

J or K after CLKt 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 

CLK High or Low 

tw 


8 

15 

20 

25 

ns 

Width 

PRE or CLR Low 


8 

15 

20 

25 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 75/77 

KS74HCTLS 4-Bit Bistable Latches 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol - 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ’75 and ’77 consist of 4 high-speed D-type latches 
that can be used as temporary storage for binary informa- 
tion between processing units. The ’75 features com- 
plementary Q and Q output while the ’77 features single 
nail output. These devices are ideal for high component 
density application. 

The latches are transparent: when the enable (E) is high, 
the Q output will follow the data input. When the enable 
goes low, the output latches at the level that was set up 
at the D-input. 

These device provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 



’77 



Q 

Q 


Q 
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KS54HCTLS 7 * 7/77 
KS74HCTLS 7 ' 777 7 


4-Bit Bistable Latches 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to + 85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Ti 

= 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V| N =Vih or V| L 
l o =-20^A 
| 0 = — 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

V CC -0.1 

3.84 

• 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo = 8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

lee 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fa 



per input in 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0)l(A 
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KS54HCTLS 75/77 

KS74HCTLS 4-fi/f Bistable Latches 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS75 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V C c = 5.0V 

KS74HCTLS 

T,= -40®C to + 85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T a = -55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 

EES 

Guaranteed Limits 

Propagation Delay, 

E to Q or <5 

tPLH 

C L =50pF 

19 

25 

31 

38 

ns 

tPHL 

19 

25 

31 

38 

Propagation Delay, 

D to Q or Q 

tPLH 

C L =50pF 

13 

21 

26 

32 


tPHL 

13 

21 

26 

32 


Data Set up Time D to E 

tsu 


12 

15 

18 

22 


Data Hold Time E to D 

th 


0 

0 

0 

0 

Hi 

Input Capacitance 

C|N 


5 




o 

Power Dissipation Capacitance* 

Cpd 







m 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS77 


Characteristic 

Symbol 

Conditions 1 

T a =25°C 
V cc = 5.0 V 

KS74HCTLS 

T a = -40°C *to + 85 # C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = -S5°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Propagation Delay, 

E to Q 

tPLH 

Ci_=50pF 

ESI 

IQ 

23 

27 

Q 

tPHL 

n 

IQ 

23 

27 

Propagation Delay, 

D to Q or Q 

tPLH 

C L =50pF 

m 

IQ 

23 

27 

in 

tPHL 

KH 

IQ 

25 

27 


Data Set up Time D to E 

tsu 


m 

15 

18 

22 

E9 

Data Hold Time E to D 

th 



0 

0 

0 

s 

Input Capacitance 

C|N 


B 




O 

Power Dissipation Capacitance* 

Cpd 

IWBWI 





ra 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 7RA 
KS74HCTLS 7 UJ H 


Dual J-K Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip- 
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


1 CLK C 

1 

"TZ7 

16 

ipreC 

2 

15 

1 CLR C 

3 

14 

U[ 

4 

13 

v cc C 

5 

12 

2CLK C 

6 

1 1 

2PRi C 

7 

10 

2 CLR C 

8 

9 


h ik 


□ 2Q 

□ 2Q 

□ 2J 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H*. 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

H 

4 

H 

L 

H 

L 

H 

H 

4 

L 

H 

L 

H 

H 

H 

4 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as preset and 
clear are low, but the output states are unpredictable 
if preset and clear go high simultaneously. 


LOGIC DIAGRAM 


CLR 
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KS54HCTLS 7/S A 
KS74HCTLS / 


Dual J-K Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

ViN = V iH or V| L 
lo= — 20/iA 
lo= — 4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 



V|n=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20fjA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0fiA 


4.0 

40.0 

80.0 

m a 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS JfiA 
KS74HCTLS * 


Dual J-K Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , t f <6 ns), HCTLS76A 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0 V 

KS74HCTLS 

T a = - 40°C to + 85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

21 

MHz 

Maximum Propagation Delay, 

CLK to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Maximum Propagation Delay, 

PRE or CLR to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Minimum Setup 
Time before CLK4 

Data 

tsu 


10 

13 

1 7 

20 

ns 

PRE or CLR Inactive 

10 

13 

17 

20 

Minimum Hold Time, 

J or K after CLK4 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

PRE or CLR Low 

10 

13 

17 

20 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

40 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 7QA Dual J-K Flip-Flops with Preset, 

KS74HCTLS ■ Common Clear & Common Clock 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 
lot =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K and preset inputs and com- 
plementary outputs. The clear and clock inputs are com- 
mon to both flip-flops. The J-K inputs are enabled when 
the clock goes high. The input data are transferred to the 
outputs on the negative-going edge of the clock pulse, pro- 
vided the setup requirements have been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

H 

I 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as preset and 
clear are low, but the output states are unpredictable 
if preset and clear go high simultaneously. 



LOGIC DIAGRAM 


CLR 









KS54HCTLS 7PA Dua l Flip-Flops with Preset, 

KS74HCTLS ' Common Clear & Common Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V IL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
l 0 =— 20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

< 

o 

00 o 

°° 1 
o 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo = 8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

V| N =Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0pA 


4.0 

40.0 

80.0 

M A 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 
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KS54HCTLS 7ft A De/a/ J-K Flip-Flops with Preset, 

KS74HCTLS , Common Clear & Common Clock 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS78A 


Characteristic 

Symbol 

Conditions 1 

T a =25 fl C 
Vcc = 5.0V 

KS74HCTLS 

T„= — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

21 

MHz 

Maximum Propagation Delay, 

CLK to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Maximum Propagation Delay, 

PRE or CLR to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Minimum Setup 
Time before CLK1 

J or K 

tsu 


10 

13 

17 

20 

ns 

PRE or CLR Inactive 

10 

13 

17 

20 

Minimum Hold Time, 

J or K after CLKf 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

PRE or CLR Low 

10 

13 

17 

20 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per flip-flop) 

40 




pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f + Icc Vcc- fin. 
■ t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Ofi 
KS74HCTLS OU 


Quad 2-Input Exdusive-OR Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These devices contain four independent 2-input Exclusive- 
OR_gates_They perform the Boolean functions Y=A®B or 
Y=AB+AB. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 


1AC 

1 



14 

ibC 

2 

13 

iyC 

3 

12 

2AC 

4 

11 

2bC 

5 

10 

2YC 

6 

9 

GNDC 

7 

8 


□ Vcc 



(121. - 

4y 


FUNCTION TABLE 


(Each Gate) 


Inputs 

Output 

Y 

A B 

L L 

L 

L H 

H 

H L 

H 

H H 

L 
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KS54HCTLS Q* 
KS74HCTLS OU 


Quad 2-Input Exclusive-OR Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, ........ -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T st g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 





EE3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vo. 
l 0 = — 20pA 
l 0 =— 4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20piA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



b=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

MA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 

louT=0pA 


2.0 

20.0 

40.0 

fa 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS Off 

KS74HCTLS u v Quad 2-input Exclusive-OR Gates 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS86 


Characteristic 

Symbol 

Conditions^ 

T 8 =25°C 
V CC = 5.0V 

KS74 HCTLS 

T 8 = - 40°C to +85°C 
V C c = 5.0V±10% 

KS54 HCTLS 

T 8 = -55°C to +125°C 
V C c = 5.0V± 10% 


Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A or B to Y (Other Input Low) 



□ 


25 

30 

B 




25 

30 

Maximum Propagation Delay, 

A or B to Y (Other Input High) 

Kill 


m 

31 

37 

B 

— 


m 

31 

37 

Maximum Input Capacitance 



MM 




PF 

Power Dissipation Capacitance* 

ISSllM 

(per gate) 

B 




m 


* Cpd determines the no-load dynamic power dissipation: Pd=CrdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 90192/93 Decade , Divide by 12, and 

KS74HCTLS Binary Counters 


DESCRIPTION 

These devices contain four master-slave flip-flops and ad- 
dition gating to provide a divide by a counter and a three- 
stage binary counter for which the count cycle length is 
divide by five for the HCTLS90, divide by six for the 
HCTLS92, and divide by eight for the HCTLS93, All of 
these counters have a gated zero reset and the HCTLS90 
also has gated set-to-nine inputs for use in BCD nine’s com- 
plement applications. 

To use their maximum count length (decade, divide-by- 
twelve, or four bit binary), the CKB input is connected to 
the Qa output. The input count pulses are applied to CKA 
and the outputs are as described in the appropriate truth 
table. A symmetrical divide-by-the count can be obtained 
from the HCTLS90 counters by connecting the Qd out- 
put to the CKA input and applying the input count to the 
CKB input which gives a divide-by-ten square wave at out- 
put Qa. 


PIN CONFIGURATION 


’90 ’92 ’93 



FEATURES 

• Various counting mode. 

• Function, Pin-out, speed and drive compatibility with 
54/74 ALS logic family. 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Input and output interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°C to + 125°C 

• Package options include plastic “small outline’’ 
packages, standard plastic and ceramic 300-mll DIPs 
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KS54HCTLS Qf)/Q2/Q3 Decade, Divide by 12, and 

KS74HCTLS Binary Counters 


FUNCTION TABLE 


’90 

BCD COUNT SEQUENCE 
(See Note A) 


’90 

BI-QUINARY (5-2) 
(See Note B) 


’92 

COUNT SEQUENCE 
(See Note C) 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

H 

L 

L 

L 

7 

H 

L 

L 

H 

8 

H 

L 

H 

L 

9 

H 

L 

H 

H 

10 

H 

H 

L 

L 

1 1 . 

H 

H 

L 

H 


Count 

Output 

Qa 

Qd 

Qc 

Qb 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


’93 

COUNT SEQUENCE 
(See Note C) 


’90 

RESET/COUNT TRUTH TABLE 


Count 

Output 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 

10 

H 

L 

H 

L 

1 1 

H 

L 

H 

H 

12 

H 

H 

L 

L 

13 

H 

H 

L 

H 

14 

H 

H 

H 

L 

15 

H 

H 

H 

H 


Note A: Output Qa is connected to input CKB for BCD count. 
Note B: Output Qd is connected to input CKA for bi-quinary 
count. 

Note C: Output Qa is connected to input CKB. 

Note D: H=High Level, L=Low Level, X=Don’t Care. 


Reset Inputs 

Output 

MR1 

MR2 

MSI 

MS2 

Qd 

Qc 

Qb 

Qa 

H 

H 

L 

X 

L 

L 

L 

L 

H 

H 

X 

L 

L 

L 

L 

L 

X 

X 

H 

H 

H 

L 

L 

H 

X 

L 

X 

L 


COUNT 


L 

X 

L 

X 


COUNT 


L 

X 

X 

L. 


COUNT 


X 

L 

L 

X 


COUNT 



’92, '93 

RESET/COUNT TRUTH TABLE 


Reset Inputs 

Output 

MR1 MR2 

o 

a 

O 

P 

O 

IS 

o 

> 

H H 

L X 

X L 

L L L L 

COUNT 

COUNT 
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KS54HCTLS QfUQO/QQ Decade , Divide by 12, and 

KS74HCTLS Binary Counters 







g SSSS 90/92/93 


Decade , Divide by 12, and 
Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) . ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 
Ceramic Package (J): -12mW/°C from 100°C to 125°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

i = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 
T a =-55°Cto +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98- 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



V|N=V|H or V|L 






Maximum Low-Level 

VOL 

I o =20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 / 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

M A 

Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

mA 



per input in 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0piA 
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KS54HCTLS QQ 

KS74HCTLS Decade Counter 


AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 ns), HCTLS90 


Characteristic 

Symbol 

Conditions 7 

Ta = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = -40°C to +85®C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock 
Frequency 



C L =50pF 

m 

32 

26 

21 

MHz 

CKB to Qb 

Efef 

■a 

13 

11 



m 

m 

20 

24 


m 

m 

m 

23 

27 

Maximum Propagation 

Delay CKA to Qo 



EH 

60 

72 

1 


ESI 


60 

72 

Maximum Propagation 

Delay CKB to Qb 


in 


20 

24 



a 

EDI 

26 

32 

Maximum Propagation 

Delay, CKB to Qc 


m 


40 

48 

n 




43 

52 

Maximum Propagation 

Delay MS to Qa, Qd 


20 


37 

45 

D 

Maximum Propagation 

Delay MS to Qb, Qc 

tpHL 



50 

60 , 

ns 

Maximum Propagation 

Delay MR to any Q 

tPHL 

26 

40 

50 

60 


Pulse Width 




EE9 

■1 

18 

22 





36 

44 


m 

15 

18 

22 


m 

15 

18 

22 

Recovery Time 

MR to CKA, CKB 




25 

31 

37 


Maximum Input Capacitance 



5 




E3 

Power Dissipation Capacitance 

Cpo 






O 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 f + Icc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS QO 

KS74HCTLS Divide-by-Twelve Counter 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS92 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = -40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T A = -55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock 
Frequency 

CKA to Qa 

fmax 

C L =50pF 

42 

32 

26 

21 

MHz 

CKB to Qb 

20 

16 

13 

11 

Maximum Propagation 

Delay, CKA to Qa 

tpLH 

10 

16 

20 

24 

ns 

tpHL 

12 

18 

23 

27 

Maximum Propagation 

Delay CKA to Qd 

tpLH 

32 

48 

60 

72 

ns 

tpHL 

34 

48 

60 

72 

Maximum Propagation 

Delay CKB to Qb 

tpLH 

10 

16 

20 

24 

ns 

tpHL 

14 

21 

26 

32 

Maximum Propagation 

Delay, CKB to Qc 

tpLH 

10 

16 

20 

24 

ns 

tpHL 

14 

21 

26 

32 

Maximum Propagation 

Delay CKB to Qp 

tpLH 

21 

30 

40 

48 

ns 

tpHL 

23 

35 

43 

52 

Maximum Propagation 

Delay: MR to Any Q 

tpHL 

26 

40 

50 

60 

ns 

Pulse Width 

CKA 



12 

15 

18 

22 

ns 

CKB 

24 

30 

36 

44 

MR 

12 

15 

18 

22 

Recovery Time 

MR to CKA, CKB 

tree 


20 

25 

31 

37 

ns 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance 

Cpd 






eai 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f + Icc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS QQ 4-Bit Binary Counter Divide 

KS74HCTLS ■ by Two and Eight 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf«6 ns), HCTLS93 


Characteristic 

Symbol 







Guaranteed Limits 

Maximum Clock 
Frequency 

CKA to Qa 

fmax 

Ci_=50pF 

m 


26 

21 


CKB to Q b 

jjfl 

KB 

13 

11 

Maximum Propagation 

Delay, CKA to Qa 

tPLH 

10 

J6 

20 

24 

Q 

tPHL 

Li 2 . 


23 

27 

Maximum Propagation 

Delay CKA to Qd 

tPLH 

m 

o 

87 

105 


tPHL 

m 

m 

87 

105 

Maximum Propagation 

Delay CKB to Qb 

tPLH 

EEl 

aa 

20 

24 


tPHL 

Da 

mm 

26 

32 

Maximum Propagation 

Delay, CKB to Qc 

tPLH 

m 


40 

48 


tPHL 

ill 

V 3 

44 

53 

Maximum Propagation 

Delay CKB to Qd 

tPLH 

E9 


60 

70 

P 

tPHL 

El 


60 

70 

Maximum Propagation 

Delay: MR to Any Q 

tPHL 


□ 

50 

60 

jp 

Pulse Width 

CKA 

tw 


B 


18 

22 

Q 

CKB 

Bl 

W!M 

36 

44 


m 

15 

18 

22 

Recovery Time 

MR to CKA, CKB 



20 


31 

37 


Maximum Input Capacitance 

C|N 


El 




m 

Power Dissipation Capacitance 

CpD 






o 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f + Icc Vcc 
t For AC switching test circuits and timing waveforms see section 2. 
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Dual J-K Negative-Edge-Triggered 
Fiip-Flops with Clear 


KS54HCTLS if) 7 A 
KS74HCTLS 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 
loL = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain two independent J-K negative-edge- 
triggered flip-flops. A low level at the CLR input resets the 
outputs regardless of the levels of the other inputs. When 
CLR is inactive (high), data at the J and K inputs meeting 
the setup time requirements are transferred to the outputs 
on the negative-going edge of the clock pulse. Clock trig- 
gering occurs at a voltage level and is not directly related 
to the rise time of the clock pulse. Following the hold time 
interval, data at the J and K inputs may be changed without 
affecting the levels at the outputs. These versatile flip-flops 
can perform as toggle flip-flops by tying J and K high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



Inputs 

Outputs 

CLR 

CLK 

J 

K 

Q 

Q 

L 

X 

X 

X 

L 

H 

H 

1 

L 

L 

Qo 

Qo 

H 

l 

H 

L 

H 

L 

H 

i 

L 

H 

L 

H 

H 

l 

H 

H 

TOGGLE 

H 

H 

X 


Qo 

Qo 


LOGIC DIAGRAM 
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KS54HCTLS 4(17 A Qua/ J-K Negative-Edge-Triggered 

KS74HCTLS ,u/ ” Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ..... ±20 mA 
DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc + 0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


T Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V - 

DC Input & Output Voltages*, Vin, Vout ■ 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

... 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
l o =-20 M A 
l 0 =-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

!o=20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


4.0 

40.0 

80.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS 1/17 A 
KS74HCTLS 


Dual J-K Negative-Edge-Triggered 
Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf«6 ns), HCTLS1 07 A 


Characteristic 

Symbol 

Conditions? 

T„ = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = - 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

21 

MHz 

Maximum Propagation Delay, 

CLK to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Maximum Propagation Delay, 

GLR to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Minimum Setup 
Time before CLKI 

J or K 

tsu 


10 

10 

13 

1 7 

20 

ns 

CLR Inactive 

13 

17 

20 

Minimum Hold Time, 

J or K after CLKI 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

CLR Low 

10 

13 

17 

20 

Maximum Input Capacitance 

C|N 


5 




pF 

Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 




pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 1(}Q A Dual J-K Positive Edge-Triggered 

KS74HCTLS Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 

Iol — 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices contain two positive-edge-triggered J-K flip- 
flops with independent preset and clear inputs and com- 
plementary Q and Q outputs. The present and clear inputs 
are active-low and operate independently of the clock Data 
at the J and K inputs are transferred to the ouptuts on the 
positive transition of the clock provided setup requirements 
have been met. These versatile_flip-flops can perform as 
toggel flip-flops by grounding K and tying J high. They 
can also perform as D-type flops if J and K are tied together. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


ClRC 

1 



16 

1J[ 

2 

15 


3 

14 

clkC 

4 

13 

iPRF£ 

5 

12 

iQC 

6 

1 1 

10 C 

7 

10 

gndQ 

8 

9 


□ 2CLK 


23 


Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 

t 

L 

L 

L 

H 

H 

H 

t 

H 

L 

TOGGLE 

H 

H 

t 

L 

H 

Qo 

Qo 

H 

H 

t 

H 

H 

H 

L 

H 

H 

L 

X 

X 

Qo 

Qo 


* Both outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 


LOGIC DIAGRAM 
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KS54HCTLS 1f)QA Dual J-K Positive Edge-Triggered 

KS74HCTLS "UVrA Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/ Q C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to + 125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

V|N = V| H or Vil 
lo=-20pA 
| 0 =-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
I o =20mA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


4.0 

40.0 

80.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS 1/10 A Dual J-K Positive Edge-Triggered 

KS74HCTLS , Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS109A 


Characteristic 

Symbol 

Conditions 7 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

tpLH 


18 

25 

31 

37 

ns 

CLK to Q or Q 


tpHL 

C L =50pF 

18 

25 

31 

37 

Maximum Propagation Delay, 

tpLH 


18 

25 

31 

37 

ns 

PRE or CLR to Q or Q 

tpHL 


18 

25 

31 

37 

Minimum Setup 

Data 

tsu 


10 

13 

17 

20 

ns 

Time before CLKT 

PRE or CLR Inactive 


10 

13 

17 

20 

Minimum Hold Time, 

Data after CLKI 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 

CLK High or Low 

tw 


8 

•15 

20 

25 

ns 

Width 

PRE or CLR Low 



8 

15 

20 

25 

Maximum Input Capacitance 

'ClN 


5 





PF 

Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS HQ A Dual J-K Negative-Edge-Triggered 

KS74HCTLS ' Flip-Flops with Preset and Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 

Iol = 8mA @ V O l = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These parts consist of two negative-edge-triggered J-K flip- 
flops with independent J, K, preset, clear and clock inputs 
and complementary outputs. The J-K inputs at each flip- 
flop are enabled when the clock goes high. The input data 
are transferred to the outputs on the negative-going edge 
of the clock pulse, provided the setup requirements have 
been met. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



Inputs 

Outputs 

PRE 

CLR 

CLK 

J 

K 

Q 

Q 

L 

H 

X 

X 

X 

H 

L 

H 

L 

X 

X 

X 

L 

H 

L 

L 

X 

X 

X 

H* 

H* 

H 

H 


L 

L 

Qo 

Q„ 

H 

H 

l 

H 

L 

H 

L 

H 

H 

i 

L 

H 

L 

H 

H 

H 

1 

H 

H 

TOGGLE 

H 

H 

H 

X 


Qo 

Oo 


’Both outputs will remain high as long as PRE and CLR are low, 
but the output states are unpredictable if PRE and CLR go high 
simultaneously. 



LOGIC DIAGRAM 
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KS54HCTLS HO A Dual J-K Negative-Edge-Triggered 

KS74HGTLS 1 l ^ At Flip-Flops with Preset and Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc- -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V cc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd 1 ^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

-Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

— 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V|L 
l o =~20pA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±1.0 

±1 .0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0pA 


4.0 

40.0 

80.0 

' 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 
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KS54HCTLS HO A Dual J-K Negative-Edge-Triggered 

KS74HCTLS 1 Flip-Flops with Preset and Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 1 2A 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = - 40°C to +85°C 
V C c = 5.0V±10% 

KS54HCTLS 

T a = - 55°C to +125°C 
V CC = 5.0V± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

m 


25 

21 


Maximum Propagation Delay, 

CLK to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Maximum Propagation Delay, 

CLR to Q or Q 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Minimum Setup 
Time before CLKt 

J or K 

tfiu 


10 

13 

17 

20 

ns 

CLR Inactive 

10 

13 

17 

20 

Minimum Hold Time, 

Data after CLK 1 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

PRE or CLR Low 

10 

13 

17 

20 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 

(per flip-flop) 

40 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 400 Dual Retriggerable Monostable 

KS74HCTLS Multivibrator with Clear 


FEATURES 

• Simple pulse width formula tw = 0 -45RC 

• DC triggered from active HIGH or active Low inputs 

• Retriggerable for very long output pulses up to 1 00 % 
duty cycle 

• Overriding clear terminates output pulse 

• Schmitt trigger A & B inputs allow infinite rise and 
fall times on these inputs 

• Functions, pin-out, speed and drive compativility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs: 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range; 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The '123 contains dual retriggerable monostable 
multivibrators with output pulse width control by three 
methods. 

The basic pulse time is programmed by selection of an ex- 
ternal resistor (Rext) and capacitor (Cext). The external 
resistor and capacitor are normally connected as shown 
timing component. 

Once triggered, the basic output pulse width may be ex- 
tended by retriggering the gated active Low going edge 
input (Ai) or the active HIGH going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. Alternatively 
an output delay can be terminated at any time by a Low- 
going edge on input CLR, which also inhibits the triggering. 
An internal connection from CLR to the input gates makes 
it possible to trigger the circuit by a positive-going signal 
at input CLR as shown in the function table when 
Cext>1 OnF, the typical output pulse width is defined as; 
t w =0.45XR E xTXCEXT(typ). 

Where t w is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



Inputs 

Outputs 

CLR 

A 

B 

Q 

Q 

L 

X 

X 

L 

H 

X 

H 

X 

L 

H 

X 

X 

L 

L 

H 

H 

L 

t 

n 

IT 

H 

l 

H 

JT 

1 _T 

t 



L 

H 

JT 

IT 


H= HIGH voltage level 
L= LOW voltage level 
X= don’t care 
t= LOW to HIGH transition 
l- HIGH to LOW transition 
J~L= one HIGH level output pulse 
T_T= one LOW level output pulse 
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KS54HCTLS ■fOO Dual Retriggerable Monostable 

KS74HCTLS Multivibrator with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, l|« 

(V|<— 0.5V or V,>Vcc+0.5V) ±20 mA 

DC Output Diode Current, lok 

(V 0 < — 0.5V or V o >Vcc + 0.5V) , ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0 5 V<V 0 <Vcc + 0 . 5 V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g -65°Cto+150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package(N): -12mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 

Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a — 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to + 1 25°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



■ 2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 

. 


0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

^2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 



VoL 

V|n = Vih or Vil 
I o =20mA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0/^A 


8.0 

80.0 

160.0 

m a 

Additional Worst 
Case Supply 

Current 

Alec 

per input in 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0mA 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS ■/ no Dt/a/ Retriggerable Monostable 

KS74HCTLS ^ Multivibrator with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 23 


Characteristic 

Symbol 

Conditions^ 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = -40°C to + 85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V CC = 5.0V± 10% 


Typ 

Guaranteed Limits 

Propagation Delay 

A, B to Q, Q 

tpLH 

C L =50pF 

Cext = 0, 

Rext=5kQ 

23 

33 

41 

50 

ns 

tpHL 

23 

33 

41 

50 

Propagation Delay 

CLR to Q, Q 

tpLH 

20 

27 

34 

41 

ns 

tpHL 

20 

27 

34 

41 

Output Pulse Width 1 

twQI 

116 

200 

* 207 

209 

ns 

Output Pulse Width 2 

twQ2 

Cl^SOpF 
Cext = "1 OnF 
Rext= 1 Okn 

45 

40 

50 

38(min) 

52(max) 

38(min) 

52(max) 

ps 

Trigger Pulse Width 

tw 

C L =50pF 

Ai = LOW 

7 

20 

25 

30 

ns 

Trigger Pulse Width 

tw 

C L =50pF 

Bi = High 

7 

20 

25 

30 

ns 

Clear Pulse Width 

tw 

C L =50pF 
CLR; = LOW 

8 

20 

25 

30 

ns 

External Timing Resistance 

Rext 



2 

100 

2(min) 

100 (max) 

2(min) 

100 (max) 

kfl 

PF 

PF 

External Timing Capacitance 

Cext 


no restriction 

Input Capacitance 

Cin 


5 




Power Dissipation Capacitance 

Cpd 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 


Application Information 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 

For output pulse widths greater than 1 0Ops or external 
capacitance greater than 1 0nF the following equation 
should be used. 

tw = k'Rext'Cext 

Where 

tw is in /US 

K is the multiplying factor 
and is approximately 0.45 for 
Cext is in nF 
Rest is in kfi 

For best results, system ground should be applied to the 
Cext terminal. These devices do not require a switching 
diode in series with the R e xt/C e xt terminal (as required by 
some other monostable multivibrators) 


TIMING COMPONENT 



TO Cext TO Rext/Cext 
TERMINAL TERMINAL 
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Quad 3-State Buffers 


KS54HCTLS 

KS74HCTLS 


125/126 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125 °C 

• Package options include ‘‘small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


1G, 1G*C 1 

1AC 2 

1_yC 3 
2G, 2G*C 4 

2AQ 5 
2Y[ 6 

gndC 7 


T3T 


14 IJVcc 

13 4G, 4G' 

12 ]4A 
11 ^4Y 
10 T 3G , 3G* 
9 ]3A 
8 J 3 Y 


G for '125; G for '126 


FUNCTION TABLES 


’125 


Inputs 

Output 

Y 

A 

G 

H 

L 

H 

L 

L 

L 

X 

H 

Z 


’126 


Inputs 

Output 

Y 

A 

G 

H 

H 

H 

L 

H 

L 

X 

L 

Z 


DESCRIPTION 

These bus buffers feature four independent line drivers with 
3-state outputs. The output enable functions for the ’125 
buffers are active-low, while those for ’1 26 are active high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAMS 


T25 


1G 
1 A 

2G 

2A 

3G 

3A 

4G 

4A 


1 G 
1 A 

2G ■ 
2A ■ 

3G ' 
3A- 

4G- 
4A - 



1 Y 


2Y 


3Y 


4Y 


1 Y 


2Y 


3Y 


4Y 
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Sm^/126 Quad 3-State Buffers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and .functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to + 85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = -40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 




0.8 

0.8- 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vil 
l o =-20 M A 
lo=-6mA 

> < 

Vcc —0. 1 
3.98 

V CC -0.1 

3.84 

Vcc -o.i 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o =20^A 
l 0 = 1 2mA 
lo = 24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0 5 

0.1 

0.4 

V 

fa 

Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1 .0 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

■ 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0uA 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS 4 OCHOfi 


Quad 3-State Buffers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS1 25, HCTLS126 








KS74HCTLS 

KS54HCTLS 






T» = 25 C 

T.= -40°C to +85“C 

T,= - 55‘C to 

+125*C 


Characteristic 

Symbol 

Conditions' 

Vcc = 

s.ov 

V C c = 5.0V ±10% 

Vcc = 5.0V ± 

10% 

Unit 





Typ 

Guaranteed Limits 



tPLH 

C L = 50pF 

13 

18 

22 

27 



Maximum Propagation Delay, 

A to Y 

C L =150pF 

16 

21 

27 

33 


ns 

tpHL 

Ci_=50pF 

13 

18 

22 

27 



C L =150pF 

16 

21 

27 

33 




tpZH 


Ci_=50pF 

17 

23 

29 

34 



Maximum Output Enable 

Time, Enable to Y 

R L =1kO 

C L =1 50pF 

20 

26 

34 

40 


ns 

tpZL 

C L =50pF 

17 

23 

29 

34 




Cl= 1 50pF 

20 

26 

34 

40 



Maximum Output Disable 

tPHZ 

Rl= 1 kfi 


16 


26 

32 

ns 

Time, Enable to Y 

tpLZ 

C L =50pF 



26 

32 

Maximum Input Capacitance 

C|N 


5 




pF 

Maximum Output Capacitance 

COUT 

Output Disabled 

10 




PF 

Power Dissipation Capacitance* 

CpD 

Output Disabled 

5 





pF 

(per stage) 

Output Enabled 

30 






* Cpd determines the no-load dynamic power dissipation. Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS HOO 
KS74HCTLS 


Quad Schmitt-Trigger NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These Schmitt-trigger devices contain four independent 
NAND gates. They perform the Boolean function Y=A»B= 
A+B in positive logic. 

The input threshold levels are temperature compensated 
and can be triggered from the slowest of input ranges and 
still give jitter-free output signals. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
■without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



Vcc 

4B 

4A 

4Y 

3B 

3A 

3Y 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

Y 

A B 

L L 

H 

L H 

H 

H L 

H 

H H 

L 
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KS54HCTLS AOn 
KS74HCTLS 


Quad Schmitt-Trigger NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/ Q C from 65 °C to 85 °C 

Recommended Operating Conditions 

Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo=-20)iA 
lo=~4mA 

OS 


Vcc -0.1 

3.84 

Vcc -0.11 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

V|N=V|H or Vii_ 
lo=20 M A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

•in 

Vin == Vcc or GND 



±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0uA 

■ 


20.0 

40.0 

f'A 

Additional Worst 
Case Supply 

Current 


per input pin 

Vi = 2.4V 
other inputs: 
at Vcc or GND 

louT=0fiA 


2.7 

2.9 

3.0 

mA 


DC ELECTRICAL CHARACTERISTICS 


Characteristic 

Symbol 

Test Conditions 

Ta= 

25°C 

KS74HCTLS 

T a = - 40°C to + 85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 

Min 

Max 

Min 

Max 

Min 

Max 


Positive-Going 

V T + 

Vcc=4.5 V 

m 

1.9 

1.2 

1.9 

1.2 

1.9 

V 

Threshold Voltage 

V CC =5.5V 

IB 

2.1 

1.4 

2.1 

1.4 

2.1 

Negative-Going 

V T - 

V CC =4.5V 

0.5 

1.2 

0.5 

1.2 

0.5 

1.2 

v 

Threshold Voltage 

V CC =5.5V 


1.4 

0.6 

1.4 

0.6 

1.4 



V h 

Vcc = 4-5V 

ED 

1.4 

0.4 

1.4 

0.4 

1.4 

V 


Vcc = 5.5V 

ED 

1.5 

0.4 

15 

0,4 

1.5 
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KS54HCTLS 

KS74HCTLS ' Quad Schmitt-Trigger NAND Gates 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS132 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V cc = 5.0 V 

KS74 HCTLS 

T*= -40°C to +85°C 
Vcc = 5.0V a: 10% 

KS54 HCTLS 

T,= -55°C to + 125°C 
V cc = 5.0 V ± 10% 



Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 


C L =50pF 

KEI 


28 

33 

ns 

tpHL 

17 


28 

33 




5 




ea 








o 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 4 00 
KS74HCTLS 


13-Input NAND Gates 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8mA@ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

The ’133 contains a single 13-input NAND gate. 

It performs the Boolean functions (in positive logic): 

Y = ABCDEFGHIJKLM 

Y = A+B+C + D + E-f F + G + H-f l+J + K + L+M 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode olamps to Vcc and 
ground. 

LOGIC DIAGRAM 
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FUNCTION TABLE 


INPUTS A THRU M 

OUTPUT 

Y 

All inputs H 

One or more inputs L 
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13-Input NAND Gates 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V|N = V|H or V|L 
l o =-20>iA 
l 0 = —4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

Vol 

Vin=V| H or Vil 
l o =20^A 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.6 


Maximum Quiescent 
Supply Current 

Ice 

V|n=Vcc or GND 

louT=0pA 


2.0 

20.0 


fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

Vi = 2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 


2.7 

2.9 




AC ELECTRICAL CHARACTERISTICS (Input t r , t,<6 ns), HCTLS1 33 


Characteristic 

Symbol 

Conditions^ 

T„=25°C 
V cc = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
Vcc = 5.0V ± 10% 


Typ 

Guaranteed Limits 

Maximum Propagation Delay 

Any Input to Y 



na 

24 

30 

36 

ns 


18 

25 

30 

36 

Maximum Input Capacitance 



5 




□ 

Power Dissipation Capacitance* 



15 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


dS SAMSUNG 

m Electronics 
















KS54HCTLS 4 OQ 
KS74HCTLS 


3-Line to 8-Line Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 3 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 
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L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 
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*S2=<a2A+G2B 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring verv short propagation delay times. In high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three 
e lable inputs select one of eight input lines. Two active- 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. A 24-line 
decoder can be implemented without external inverters and 
a 32-line decoder requires only one inverter. An enable 
input can be used as a data input for demultiplexing 
applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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3-Line to 8-Line Decoders/Demultiplexers 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc —0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ... -65° C to +150° C 

Power Dissipation Per Package, Pd* 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to. the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 

Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vim, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t r , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic Symbol Test Conditions 


KS74HCTLS KS54HCTLS 

T a = - 40°C to + 8 5°c[ T a = - 5 5°C to + 1 25°C Unit 
Guaranteed Limits 
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KS74HCTLS 3-Line to 8-Line Decoders/Demultiplexers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 38 


Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
V CC = 5.0 V 

KS74 HCTLS 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54 HCTLS 

T a = - 55°C to + 125°C 
Vcc = 5.0V ± 10% 





Typ 

Guaranteed Limits 


Maximum Propagation Delay, 




El 

37 

45 

ns 

A or B to Y 


C L =50pF 


30 

37 

45 

Maximum Propagation Delay, 




40 

48 

ns 

G1 to any Y 



24 

El 

40 

48 

Maximum Propagation Delay, 



18 

25 

31 

37 

ns 

G2A or G2B to any Y 



18 

25 

31 

37 

Maximum Input Capacitance 



5 




o 

Power Dissipation Capacitance* 

mm 

») 

50 




199 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Dual 1-of-4 Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiriring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The ’139 consists of two individual two-line to four-line 
decoders in a single package. The active-low enable input 
can be used as a data line in demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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Dual 1-of-4 Decoders/Demultiplexers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc + 0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to ±150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

s = 25°C 

KS74HCTLS 

T a = — 40° C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 


— 

2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 

Io = ~20mA 

lo=-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

v cc -o.i 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo = 4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0^A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


Vi = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^<A 
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KS74HCTLS Dual 1-of-4 Decoders/Demultiplexers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS1 39 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74 HCTLS 

T a = -40°C to + 85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = -55°C to +125°C 
Vcc = 5.0 V ± 10% 


Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A or B to Y 

tPLH 

Cl— 50pF 

22 

30 

37 

45 

ns 

tpHL 

22 

30 

37 

45 

Maximum Propagation Delay, 

G to any Y 

tPLH 

21 

28 

35 

42 

ns 

tpHL 

21 

28 

35 

42 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 


50 




pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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8-Line to 3-Line Priority Encoders 


FEATURES 

• Encodes eight data lines in priority 

• Provides 3-bit binary priority code 

• Input enable capability 

• Easily cascadable 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

The ’148 provides three bits of binary coded output 
representing the position of the highest order active input, 
along with an output indicating the presence of any active 
input. It is easily expanded via input and output enables 
to provide priority encoding over many bits. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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8-Line to 3-Line Priority Encoders 


LOGIC DIAGRAM 

( 10 ) 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc> -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < V cc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd f 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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8-Line to 3-Line Priority Encoders 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20pA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
l o = 20pA 
lo=4mA 
lo = 8mA 

0 

— 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

V, = 2.4V 
other Inputs: 
at Vcc or GND 

louT=OpA 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf<6 ns), HCTLS148 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V cc = 5.0V 

KS74HCTLS 

T» = -40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T»=— 55°C to +125°C 
V cc = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

1-7 to A0, A1 or A2 

tpLH 

C L =50pF 

20 

27 

34 

41 

ns 

tpHL 

20 

27 

34 

41 

Maximum Propagation Delay, 

0-7 to EO 

tpLH 

22 

29 

36 

44 

ns 

tPHL 

22 

29j 

36 

44 

Maximum Propagation Delay, 

0-7 to GS 

tPLH 

28 

38 

47 

57 

ns 

tpHL 

28 

38 

47 

57 

Maximum Propagation Delay, 

El to A0, A1 or A2 

tPLH 

19 

25 

31 

38 

ns 

tpHL 

19 

25 

31 

38 

Maximum Propagation Delay, 

El to GS 

tPLH 

20 

26 

33 

39 

ns 

tpHL 

20 

26 

33 

39 

Maximum Propagation Delay, 

El to EO 

tPLH 

21 

28 

35 

42 

ns 

tpHL 

21 

28 

35 

42 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

50 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS -f/r-f 
KS74HCTLS ' 


1-of-8 Data Selectors/Multiplexers 


FEATURES 

• Can perform as: 

Boolean Function Generators 
Parallel-to-Serial Converters 
Data Source Selectors 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(lot =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V cc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd r ....... 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DESCRIPTION 

These monolithic data selectors/multiplexers provide full 
binary decoding to select one of eight data sources. The 
strobe input (G) must be at a low logic level to enable the 
inputs. A high level at the strobe terminal forces the W out- 
put high and the Y output low. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

SELECT 

STROBE ' 

G 

Y 

W 

C 

B 

A 

X 

X 

X 

H 

L 

H 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 


H 

H 

L 

D7 

D7 


H = high level, L = low level, X = irrelevant 
DO, D1 ... D7 = the level of the D respective input 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to + 1 25 °C 
Input Rise & Fall Times, t F , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


sg SAMSUNG 

Electronics 






KS54HCTLS -f/T-f 
KS74HCTLS 1 u 1 


1-of-8 Data Selectors/Multiplexers 
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KS54HCTLS 
KS74HCTLS 1 


1-of-8 Data Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS151 





T. = 25°C 

KS74HCTLS 

KS54HCTLS 




Conditions 1 

T,= -40°C to + 85°C 

T, = -55°C to + 125°C 


Characteristic 

Symbol 

Vcc = 

5.0V 

Vcc = 5.0V ±10% 

Vcc = 5.0 V ± 10% 

Unit 




Typ 

Guaranteed Limits 



tpLH 

C L =50pF 

24 

32 

40 

48 


Maximum Propagation Delay, 

C L =1 50pF 

27 

35 

45 

54 

ns 

A, B or C to Y 

tpHL 

Ci_ = 50pF 

24 

32 

40 

48 


C L — 1 50pF 

27 

35 

45 

54 



tpLH 

C L — 50pF 

27 

36 

45 

54 


Maximum Propagation Delay, 

C L = 1 50pF 

30 

39 

50 

60 

ns 

A, B or C to W 

tpHL 

C L =50pF 

27 

36 

45 

54 


C L — 1 50pF 

30 

39 

50 

60 



tpLH 

C L =50pF 

20 

26 

33 

39 


Maximum Propagation Delay, 

Cl= 1 50pF 

23 

29 

38 

45 

ns 

Any D to Y 

tpHL 

C L =50pF 

20 

26 

33 

39 


Cl— 1 50pF 

23 

29 

38 

' 

45 



tpLH 

C L =50pF 

16 

21 

26 

32 


Maximum Propagation Delay, 

C L =150pF 

19 

24 

31 

38 

ns 

Any D to W 

tpHL 

C L =50pF 

16 

21 

26 

32 


Cl= 1 50pF 

19 

24 

31 

38 



tpLH 

C L =50pF 

20 

26 

33 

39 


Maximum Propagation Delay, 

C L =150pF 

23 

29 

38 

45 

ns 

G to Y 

tpHL 

C L =50pF 

20 

26 

33 

39 


Cl=1 50pF 

23 

29 

38 

45 



tpLH 

C L =50pF 

20 

26 

33 

39 


Maximum Propagation Delay, 

C L =150pF 

23 

29 

38 

45 

ns 

G to W 

tpHL 

C L =50pF 

20 

26 

33 

39 


Cl= 1 50pF 

23 

29 

38 

45 


Maximum Input Capacitance 

C|N 


5 




J> F 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS -//TO 
KS74HCTLS 


Dual 1-of-4 Data Selectors/Multiplexers 


FEATURES 

• Allows Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading 
(N lines to n lines) 

• ’253 is the 3-State Version of this port 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol =24 mA @ Vol — 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection to 
the AND-OR gates. Separate strobe inputs (G) are provid- 
ed for each of the two four-line sections. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode' clamps -to Vcc and 
ground. 


FUNCTION TABLE 



SELECT 

INPUTS 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

L 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H - 
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KS54HCTLS ICO 
KS74HCTLS 


Dual l-of-4 Data Selectors/Multiplexers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pa* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS HCO 
KS74HCTLS 


Dual 1-of-4 Data Selectors/Multiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V| H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or Vil 
l o =-20pA 
l 0 = -6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —6.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

lo=20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

V| N =Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

pA 



per input pin 

r 



' " " 


Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








•out = Op A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 53 


Characteristic 

Symbol 

Conditions’ 

T.= 

Vcc = 

25°C 

5.0V 

KS74HCTLS 

T, = - 40°C to + 85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T,= - 55°C to + 125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

_ Guaranteed Limits 



C L =50pF 

23 

30 

38 

45 


Maximum Propagation Delay, 


Cl= 1 50pF 

26 

33 

43 

51 

ns 

A or B to Y 


C L =50pF 

23 

30 

38 

45 



C L =150pF 

26 

33 

43 

51 




C L =50pF 

15 

20 

25 

30 


Maximum Propagation Delay, 


Cl = 1 50pF 

18 

23 

30 

36 

ns 

Data (Any C) to Y 


C L =50pF 

15 

20 

25 

30 



C L =150pF 

18 

23 

30 

36 




C L =50pF 

21 

28 

35 

42 


Maximum Propagation Delay, 


Cl= 1 50pF 

24 

31 

40 

48 

ns 

G to Y 


C L =50pF 

21 

28 

35 

42 



Cl= 1 50pF 

24 

31 

40 

48 


Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 






pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS74HCTLS 


4-Line to 16-Line Decoders/Demultiplexers 


FEATURES 

• Decodes 4 Binary-Coded Inputs into One of 1 6 Mutual- 
ly Exclusive Outputs 

• Performs the Demultiplexing Function by Distributing 
Data From One Input to Any One of 16 Outputs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to S.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


oC 

1 V 

J 

24 

Hv cc 

1C 

2 

23 

DA 

2C 

3 

22 

DB 

3C 

4 

21 

DC 

4C 

5 

20 

Do 

5C 

6 

19 

DG2 

6C 

7 

18 

DSi 

7C 

8 

17 

D15 

8C 

9 

16 

D14 

9C 

10 

15 

D13 

IOC 

11 

14 

D12 

gndC 

12 

13 

Du 


DESCRIPTION 

These monolithic, 4-line to 1 6-line decoders decode four 
binary-coded inputs into one of sixteen mutually exclusive 
outputs when both the strobe inputs. G1 and G2, are low. 
The demultiplexing function is performed by using the 4 
input lines to address the output line, passing data from 
one of the strobe inputs with the other strobe input low. 
When either strobe input is high, all outputs are high. These 
demultiplexers are ideally suited Ifor implementing high- 
performance memory decoders. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 



S§ SAMSUNG 

m Electronics 




KS54HCTLS -f/Tyf M . m M „ , . „ , - ... 

KS74HCTLS 4-Line to 16-Lme DecodersfBemultiplexers 


FUNCTION TABLE 


Inputs 

Outputs 

G1 

G2 

D 

C 

B 

A 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

X 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150° C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW'°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to» + 1 25°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 

KS74HCTLS 


4-Line to 16-Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS {Vcc — 5V±1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vil 
lo=-20^A 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20/^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo = 8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin^Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

lour=0/iA 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lout=0fiA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS1 54 


Characteristic 

Symbol 

Conditions' 

T a =25°C 
Vcc = 5.0V 

KS74 HCTLS 

T a = — 40°C to + 85°C 
V CC = 5.0V ±10% 

KS54 HCTLS 

T„= — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A, B, C or D to Any Output 

tpLH 

C L =50pF 

21 

28 

35 

42 

ns 

tpHL 

21 

28 

35 

42 

Maximum Propagation Delay, 

G1 or G2 to Any Output 

tpLH 

21 

28 

35 

42 

ns 

tpHL 

21 


35 

42 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 4CE 
KS74HCTLS 


Dual 2-to-4 Line Decoders/Demultiplexers 


FEATURES 

• Typical applications: 

Dual 2-to-4 line decoder 
Dual 1-to-4 line demultiplexer 
3-to-8 line decoder 

1-to-8 line demultiplexer 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’1 55 consists of two 1 -to-4 line demultiplexers with 
independent strobes and common binary address inputs. 
When both sections are enabled by the strobes, the com- 
mon address inputs sequentially select and route 
associated input data to the appropriate output of each sec- 
ton. The individual strobes permit activating or inhibiting 
each of the 4-bit sections as desired. Data applied to in- 
put Cl is inverted at its outputs and data applied to C2 
is true through its outputs. The inverter following the Cl 
data input permits use as a 3-to-8 line decoder, or 1 -to-8 
line demultiplexer, without gating. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION LOGIC DIAGRAM 


Cl C 

1 

TIP 

16 

orC 

2 

15 

bC 

3 

14 

1Y3 □ 

4 

13 

1Y2 C 

5 

12 

1Y1 C 

6 

1 1 

iyoQ 

7 

10 

GND [2 

8 

9 


C2 

G2 

□ A 

□ 2Y3 

□ 2Y2 
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KS54HCTLS 

KS74HCTLS 


Dual 2-to-4 Line Decoders/Demultiplexers 


FUNCTION TABLES 


2-to-4 Line Decoder or 1-to-4 Line Demultiplexer 


Inputs 

Outputs 

Select 

Strobe 

Data 

B 

A 

G1 

Cl 

1 YO 

1Y1 

1Y2 

1Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

H 

L 

H 

H 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

L 

X 

X 

X 

L 

H 

H 

H 

H 


Inputs 

Outputs 

Select 

Strobe 

Data 

B 

A 

G2 

C2 

2Y0 

2Y1 

2Y2 

2Y3 

X 

X 

H 

X 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

L 

H 

L 

L 

H 

L 

H 

H 

H 

L 

L 

L 

H 

H 

L 

H 

H 

H 

L 

L 

H 

H 

H 

L 

X 

X 

X 

H 

H 

H 

H 

H 


3-to-8 Line Decoder or 1-to-8 Line Demultiplexer 


Select 

Strobe 

or Data 

(0) 

(D 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

ct 

B 

A 

G* 

2Y0 

2Y1 

2Y2 

2Y3 

1 YO 

1Y1 

1Y2 

1Y3 

X 

X 

X 

H 

H 

H 

H 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

L 

L 

H 

L 

H 

L 

H 

H 

H 

H 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

L 

H 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

L 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

L 

H 

H 

H 

H 

H 

H 

L 

H 

H 

H 

H 

L 

H 

H 

H 

H 

H 

H 

H 

L 


t= Inputs Cl and C2 Connected together 
t = Inputs G1 and G2 Connected together 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg • . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS «//T/T 
KS74HCTLS 


Dual 2-to-4 Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

t £ 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 



Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
I o =-20mA 
!o=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 





Vin=Vih or V| L 






Maximum Low-Level 

VoL 

l o =20piA 

0 

0.1 

0.1 



Output Voltage 

lo=4mA 


0.26 

0.33 





lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin=Vcc or GND 


±0.1 

±1.0 



Maximum Quiescent 
Supply Current 

Icc 

Vin=Vgc or GND 

Iout=O^A 


8.0 

80.0 





per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 


■ 






Iout^OkA 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 55 


Characteristic 

Symbol 

Conditions' 

T, =25°C 
V cc = 5.0V 

KS74HCTLS 

T„ = -40°C to +85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T„ = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A, B, C2, G1 or G2 to any Output 
(2 levels of logic) 

tpLH 

C L =50pF 

17 

23 

29 

35 

ns 

tpHL 

17 

23 

29 

35 

Maximum Propagation Delay, 

A or B to any Y 
(3 levels of logic) 

tpLH 

21 

28 

35 

42 

ns 

tpHL 

21 

28 

35 

42 

Maximum Propagation Delay, 

Cl to any Y 

tpHL 

20 

27 

34 

41 

ns 

tpHL 

20 

27 

34 

41 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS fCJ/IRR 
KS74HCTLS 


Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 



FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These are data selectors/multiplexers which select a 4-bit 
word from one of two sources via the control of a com- 
mon select input (A/B). A separate strobe input (G) is pro- 
vided. The ’157 presents true data whereas the ’158 
presents inverted data at the outputs. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


A/B 
1 A 
IB 
1 Y 
2A 
2B 
2Y 
GND 


■ 

■P 

IE 

6 1 

□ 3 

7 1 

D 3 

8 

□ 3 
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KS54HCTLS lET/IGR 
K.Q7/mrTi c ti// / l%JO 


Quad 2-Line to 1-Line Data 
Selectors/Multiplexers 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc + 0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 

Power Dissipation Per Package, Pd* 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, V c c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T« 

= 25°C 

KS74HCTLS 

T a = - 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin— V| H or Vil 
lo = — 20pA 
l 0 =-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

v cc - 0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VqL 

lo = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

Iout=0^A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0hA 
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KS54HCTLS 1IZ7/1RR Quad 2-Line to 1 -Line Data 

KS74HGTLS ' ■ * ' * Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 57, HCTLS1 58 


Characteristic 


Conditions? 

T,=25°C 
V cc = 5.0 V 

KS74HCTLS 

T»= — 40°C to +85°C 
V cc = 5.0V ±10% 

KS54 HCTLS 

T a = -55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

BB 

Guaranteed Limits 

Maximum Propagation Delay, 

A or B to Y 

tpLH 


m 

IS 

19 

22 


tpHL 

in 

m 

19 

22 

Maximum Propagation Delay, 

A/B to Y 

tPLH 

in 


29 

34 


tPHL 

in 


29 

34 

Maximum Propagation Delay, 

G to Y 

tPLH 

□ 


25 

30 


tpHL 

Q 


25 

30 

Maximum Input Capacitance 

C|N 


5 





Power Dissipation Capacitance* 

CpD 






m 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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Synchronous 4-Bit Decade 
and Binary Counters 


KS54HCTLS \ 

KS74HCTLS 162 A/1 63 A 


FEATURES 

• Internal Look Ahead for Fast Counting 

• Carry Output for n-bit cascading 

• Synchronous Counting 

• Synchronously Programmable 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


CLR £ 

1 

-TIT 

16 

CLK □ 

2. 

15 

A C 

3 

14 

BL 

4 

13 

cc 

5 

12 

DC 

6 

11 

ENP [I 

7 

10 

gnd£ 

8 

9 


in v cc 

□ RCO 

[I] Qa 

I] Qb 

□ oc 
J Q d 


FUNCTION TABLES 


’160, ’161 


CLK 

CLR 

ENP 

ENT 

LOAD 

Function 

X 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

t 

H 

X 

X 

L 

Load 

t 

H 

H 

H 

H 

Increment Counter 

’162, 

’163 





CLK 

CLR 

ENP 

ENT 

LOAD 

Function 

t 

L 

X 

X 

X 

Clear 

X 

H 

H 

L 

H 

Count & RC disabled 

X 

H 

L 

H 

H 

Count disabled 

X 

H 

L 

L 

H 

Count & RC disabled 

t 

H 

X 

X 

L 

Load 

t 

H 

H 

H 

H 

Increment Counter 
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DESCRIPTION 

These are synchronous, presettable 4-bit binary counters 
featuring internal carry-look-ahead for high-speed counting. 
The ’160 and ’162 are decade counters, and the ’161 
and ’1 63 are 4-bit binary counters. The buffered clock in- 
put triggers all flip-flops simultaneously on the rising edge 
of the input waveform. This eliminates the output counting 
spikes normally associated with asynchronous counters. 

These counters are fully programmable; that is, the out- 
puts may be preset to either level. As presetting is syn- 
chronous, setting up a low level at the load input disables 
the counter and causes the outputs to agree with the setup 
data after the next clock pulse regardless of the levels of 
the enable inputs. 

The clear function for the ’ 1 60 and ’161 is asynchronous 
and a low level at the clear input sets all four of the flip- 
flop outputs low regardless of the levels of the clock, load 
or enable inputs. 

The clear function for the ’1 62 and 1 63 is synchronous 
and a low level at the clear input sets all four of the flip- 
flop outputs low after the next clock pulse, regardless of 
the levels of the enable inputs. This synchronous clear 
allows the count length to be modified easily as decoding 
the maximum count desired can be accomplished with one 
external NAND gate. The gate output is connected to the 
clear input to synchronously clear the counter. 

Two enable inputs and a ripple carry output allow easy 
cascading of the counters. Both count-enable inputs (ENP 
and ENT) must be high to count, and ENT is fed forward 
to enable the ripple carry output. The ripple carry output 
(RCO) thus enabled will produce a high-level pulse while 
the count is maximum (9 or 1 5 with Qa high). This high- 
level overflow ripple carry pulse can be used to enable suc- 
cessive cascaded stages. Transitions at the ENP or ENT 
are allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (ENP, ENT, or LOAD) that will 
modify the operating model have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their ALSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 
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KS54HCTLS 

KS74HCTLS 162 A/1 63 A 


Synchronous 4-Bit Decade 
and Binary Counters 


Typical Clear, Preset, Count and Inhibit Sequences 


’160A or ’162A 


’161 A or ’1 63A 



Sequence: 

( 1 ) Clear outputs to zero 

(2) Preset to BCD seven 

(3) Count to eight, nine, zero, one, two, and three 

(4) Inhibit 


cun 



Sequence: 

(1) Clear outputs to zero 

(2) Preset to binary twelve 

(3) Count to thirteen, fourteen, fifteen, zero, one and two 

(4) Inhibit 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V cc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V C c +0.5V) . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150° C 
Power Dissipation Per Package, P<jl 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to + 85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS Synchronous 4-Bit Decade 

KS74HCTLS 162A/163A and Binary Counters 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l o =-20pA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=V| H or V| L 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc pr GND 

louT=OpA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lout = Op A 







AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 ns), HCTLS160A, HCTLS1 61 A 


Characteristic 

Symbol 

Conditions* 

T a = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T,= -40°C to +85°C 
Vcc = 5.0 V 1 10% 

KS54HCTLS 

T„ = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

CLK to RCO 

tpLH 

26 

35 

44 

53 

ns 

tpHL 

26 

35 

44 

53 

Maximum Propagation Delay, 

CLK to any Q 

tpLH 

20 

26 

33 

39 

ns 

tpHL 

20 

26 

33 

39 

Maximum Propagation Delay, 

ENT to RCO 

tpLH 

11 

14 

18 

21 

ns 

tpHL 

11 

14 

18 

21 

Maximum Propagation Delay, 

CLR to any Q 

tpHL 

21 

28 

'35 

42 

ns 

Maximum Propagation Delay, 

CLR to RCO 

tpHL 

21 

28 

35 

42 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

CLR Low 

10 

13 

17 

20 

Minimum Setup 
Time before 
CLKt 

A, B, C, D 

tsu 


10 

13 

17 

20 

ns 

LOAD 

10 

13 

17 

20 

ENP, ENT 

10 

13 

17 

20 

CLR inactive 

10 

13 

17 

20 

Minimum i Hold Time, 

All Synchronous Inputs after CLKt 

th 


0 

0 

0 

0 

ns 

Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance * 

Cpo 


80 

: 



PF 


* Cpo determines the no-load dynamic power dissipation: Pd=CpdVcc 2 V 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Synchronous 4-Bit Decade 

KS74HCTLS 162 A/1 63 A and Binary Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS162A, HCTLS1 63 A 


Characteristic 

Symbol 

Conditions* 

T„ = 25°C 
V cc = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T 3 = -55°C to + 125°C 
Vcc = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

Ci_=50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

CLK to RCO 

tPLH 

26 

35 

44 

53 

ns 

tpHL 

26 

35 

44 

53 

Maximum Propagation Delay, 

CLK to any Q 

tPLH 

20 

26 

33 

39 

ns 

tpHL 

20 

26 

33 

39 

Maximum Propagation Delay, 

ENT to RCO 

tPLH 

1 1 

14 

18 

21 

ns 

tpHL 

1 1 

14 

18 

21 

Maximum Propagation Delay, 

CLR to any Q 

tpHL 

21 

28 

35 

42 

ns 

Maximum Propagation Delay, 

CLR to RCO 

tPHL 

21 

28 

35 

42 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

CLR Low 

10 

13 

17 

20 

Minimum Setup 
Time before 
CLKt 

A, B, C, D 

tsu 


10 

13 

17 

20 

ns 

LOAD 

10 

13 

17 

20 

ENP, ENT 

10 

13 

17 

20 

CLR inactive 

10 

13 

17 

20 

CLR Low 

10 

13 

17 

20 

Minimum Hold Time, 

All Synchronous Inputs after CLKt 

th 


0 

0 

0 

0 

ns 

Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

Cpd 


80 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 tin- 
t For AC switching test circuits and timing waveforms see section 2. 


S! SAMSUNG 

m Electronics 


541 










KS54HCTLS 

KS74HCTLS 


8-Bit Serial-In/Parallel-Out Shift Registers 


FEATURES 

• AND— Gated (pnable/disable) serial inputs 

• Fully buffered clock and serial inputs 

• Direct clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are high-speed 8-bit registers with AND-gated serial 
inputs and an asynchronous clear. Data is entered serially 
through either one of the two inputs, A and B. A high on 
one input enables the other one, which will then determine 
the state of the. first flip-flop. A low at either or both inputs 
inhibits data entry and resets the first flip-flop to a low level 
at the next positive clock transition. 

Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time re- 
quirements are met. Clocking occurs on the low-to-high- 
level transition of their clock input. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


Inputs 

Outputs 

Clear 

Clock 

A 

B 

Qa 

Qb . . 

Qh 

L 

X 

X 

X 

L 

L 

L 

H 

L 

X 

X 

Qao 

Qbo 

Qho 

H 

t 

H 

H 

H 

QAn 

Qgp 

H 

t 

L 

X 

L 

QAn 

QGn 

H 

t 

X 

L 

L 

QAn 

QGn 



H = high level (steady state), L = low level (steady state) 

X = irrelevant (any input, including transitions) 
t = transition from low to high level. 

Qao, Qbo, QHo=the level of Qa, Qb or Q H , respectively, before the indicate steady- 
state input conditions were established. 

QAn, Qon = the level of CUor Q G before the most-recent t transition of the clock; 
indicates a one-bit shift. 
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KS54HCTLS -f/J/f 
KS74HCTLS ,CM * 


8-Bit Serial-1 n/Paf&Hel-Out Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V| > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ........ ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd 1 ' 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS. -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


KS74HCTLS 

T a = — 40°C to +85°C 

Ta = 

KS54HCTLS 
— 55°C to +125°C 

Unit 




PH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

ViN=V iH or Vil 
l o =-20pA 

10= ~4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 





Vin=V| H or Vil 







Maximum Low-Level 

VOL 

l o =20fjA 

0 

0.1 

0.1 




Output Voltage 

lo=4mA 


0.26 

0.33 





lo=8mA 


0.39 

0.5 




Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 



Maximum Quiescent 
Supply Current 

Ice 

Vin= V cc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

MA 



per input pin 







Additional Worst 


Vi = 2.4V 







Case Supply 

Alec 

other Inputs: 


2.7 

2.9 


3.0 

mA 

Current 


at Vcc or GND 









Iout=0^A 
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KS54HCTLS A a A 
KS74HCTLS ' UH 


8-Bit Serial-ln/Parallel-Out Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 64 






T a = 25°C 
Vcc = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions 1 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

T a = — 55°C to +12S°C 
Vcc = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

CLR to any Q 

tpLH 

C L =50pF 

27 

36 

45 

54 

ns 

Maximum Propagation Delay, 

tpLH 

22 

30 

37 

45 

ns 

CLK to any Q 


tpHL 


22 

30 

37 

45 

Minimum 

CLR Low 

tw 


10 

13 

17 

20 

ns 

Pulse Width 

CLK High or Low 


10 

13 

17 

20 

Minimum Setup 

Data 

tsu 


8 

10 

13 

15 

ns 

Time before CLKt 

CLR Inactive 


8 

10 

13 

15 

Minimum Hold Time 

Data after CLKt 

th 


0 

5 

5 

5 

ns 

Maximum Input Capacitance 

C|N 


5 




ea 

Power Dissipation Capacitance* 

Cpo. 

(per package) 





ea 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f, n . 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


8-Bit Parallel-ln/Serial-Out Shift Registers 


FEATURES 


DESCRIPTION 


Complementary outputs 

Direct overriding load (data) inputs 

Gated clock inputs 

Parallel-to-Serial data conversion 

Function,^ pin-out, speed and drive compatibility with 

54/74LS logic family 

Ldw power consumption characteristic of CMOS 
High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

Wide operating voltage range: 4.SV to 5.SV 
Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 
Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


These are high-speed 8-bit parallel-load or serial-in shift 
registers with complementary serial outputs available from 
the last stage. Parallel-in access is asynchronous and is 
enabled by pulling the SH/LD input low. When SH/LD is 
high, data is entered serially at the SER input and shifted 
one place to the right with each positive clock transition. 

Clocking is accomplished through a 2-input NOR gate which 
permits one of the clocks to be used as a clock inhibit func- 
tion. Holding either clock input high inhibits clocking. Either 
clock input is enabled by holding the other clock input low 
while the SH/LD input is high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 



Inputs 


SH/LD 

CLK 

CLK 

INH 

Function 

L 

X 

X 

PARALLEL LOAD 

H 

H 

X 

NO CHANGE 

H 

X 

H 

NO CHANGE 

H 

L 

t 

SHIFT* 

H 

t 



L 

SHIFT* 


'Content of each internal register shifts toward output Qh. Data 
at serial input is shifted into first register. 
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KS54HCTLS ffiC 
KS74HCTLS fW . 


8-Bit Parallel-ln/Serial-Out Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V CC +0.5V) ..... ±20 mA 
DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T 

= 25°C 


KS54HCTLS 

T a = -55°C to +125°C 

Unit 




BB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 



■ 


2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 


■ 

B 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
lo= — 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

v cc - 0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VoL 

lo = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

•in 

Vin=Vcc or GND 



±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 

Iout= O pt A 



80.0 

160.0 

fA 



per input pin 







Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


1 

2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







Iout=0/jA 
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KS74HCTLS 5-5/7 Parallel-ln/Serial-Out Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 65 


Characteristic 

Symbol 

Conditions 1 

T,=25°C 
V cc = 5.0V 

KS74HCTLS 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = -55°C to +125°C 
V CC = 5.0 V ± 10% 

Q 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

MB 

ISI 

25 

20 


Maximum Propagation Delay, 

SH/LD to Qh or Qh 

tpLH 


13 

44 

53 


tpHL 



44 

53 

Maximum Propagation Delay, 

CLK to Qh or Qh 

tpHL 

m 


50 

60 

9 

tpHL 

m 


50 

60 

Maximum Propagation Delay, 

H to Qh or Qh 

tpLH 

m 

m 

34 

41 

Q 

tpHL 


m 

34 

41 

Minimum 
Pulse Width 

SH/LD Low 

tw 


7 

10 

13 

15 

Q 

CLK High or Low 

MB 

ES 

20 

25 

Minimum 
Setup Time 

SH/LD High 
before CLKt 

tsu 


13 


20 

25 

ns 

SER before CLKt 

10 


17 

20 

CLK INH Low 
before CLKt 



20 

25 

CLK INH High 
before CLKt 



20 

25 

Data before SH/LDt 

5 

7 

8 

10 

Minimum 
Hold Time 

SER Data after CLKt 

th 


m 

a 

0 

0 

ns 

PAR Data after SH/LDt 

fm 

o 

0 

0 

Maximum Input Capacitance 

C|N 


5 

■ 



Ol 

Power Dissipation Capacitance* 

Cpo 


100 




IO 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 
KS74HCTLS ' UU 


FEATURES 

• Synchronous load 

• Direct overriding clear 

• Parallel to serial conversion 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


8-Bit Parallel-ln/Serial-Out 
Shift Registers with dear 


DESCRIPTION 

These devices feature parallel-in or serial-in, serial-out 
registers, gated clock inputs and an overriding clear input. 
The paralled-in or serial-in modes are established by the 
shift/ load input. When high, the input enables the serial data 
input and couples the eight fill-flops for serial shifting with 
each clock pulse. When low, the paralled data inputs are 
enabled and synchronous loading occurs on the next clock 
pulse. During parallel loading, serial dataflow is inhibited. 
Clocking is accomplished on the low-to-high edge of the 
clock pulse through a two-input positive NOR gate per- 
mitting one input to be used as a clock-enable or clock-inhibit 
function. Holding either of the clock inputs high inhibits 
clocking; holding either low enables the other clock input. 
This allows the system clock to be free-running and the 
register can be stopped on command with the clock in- 
put. The clock-inhibit input should be changed to the high 
level only when the clock input is high. A buffered direct 
clear input overrides all other inputs, including the clock, 
and sets all flip-flops to zero. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


SER £ 

1 

TZ7 

16 

A C 

2 

15 

B[ 

3 

14 

c[ 

4 

13 

D C 

5 

12 

CLK INH C 

6 

11 

CLK C 

7 

10 

GNO C 

8 

9 


V C c 

SH/Ll 

H 

Qh 

G 

F 

E 

CLR 


Inputs 

Internal 

Outputs 

Output 

Qh 

CLR 

SH Z 
LD 

CLK 

INH 

CLK 

SER 

Parallel 

A ... H 

to 

O 

< 

o 

L 

X 

X 

X 

X 

X 

L L 

L 

H 

X 

L 

L 

X 

X 

Qao Qbo 

Qho 

H 

L 

L 

t 

X 

a ... h 

a b 

h 

H 

H 

L 

t 

H 

X 

H Qao 

QGn 

H 

H 

L 

t 

L 

X 

L Qati 

QGn 

H 

X 

H 

t 

X 

X 

Gao Qbo 

Qho 
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KS54HCTLS Ifffi 8-Bit Parallel-In/Serial-Out 

KS74HCTLS Shift Registers with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54HCTLS ifift 8-Bit Parallel-1 n/Serial-Out 

KS74HCTLS Shift Registers with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 66 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0 V 

KS74HCTLS 

T a = -40°C to +85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T a = -55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

CLR to Q h 

tpHL 

22 

30 

37 

45 

ns 

Maximum Propagation Delay, 

CLK to Q h 

tpLH 

26 

36 

44 

53 

ns 

tpHL 

26 

35 

44 

53 

Minimum 
Pulse Width 

CLR Low 

tw 


10 

13 

17 

20 

ns 

CLK High or Low 

10 

13 

17 

20 

Minimum 
Setup Time 

SH/LD High 
before CLKt 

tsu 


10 

13 

17 

20 

ns 

SER before CLKt 

10 

13 

17 

20 

CLK INH before CLKt 

10 

13 

17 

20 

Data before SH/LDt 

10 

13 

17 

20 

CLR Inactive 
before CLK t 

10 

13 

17 

20 

Minimum 
Hold Time 

SH/LD High after CLKt 

th 


7 

10 

12 

15 

ns 

SER after CLKt 

7 

10 

12 

15 

CLK INH after CLKt 

7. 

10 

12 

15 

Data after SH/LDt 

7 

10 

12 

15 

CLR Active after CLKt 

7 

10 

12 

15 

Maximum Input Capacitance 

C|N 


5 




E9 

Power Dissipation Capacitance* 

Cpd 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS IfyQHfyQ Synchronous 4-Bit Up/Down 

KS74HCTLS 1 007 1 Decade and Binary Counters 


FEATURES 

• Fully Synchronous Operation for Counting and Pro- 
gramming 

• Internal Look Ahead for Fast Counting 

• Carry Output for N-bit Cascading 

• Fully Independent Clock Circuit 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

These synchronous presettable counters feature an internal 
carry look-ahead for cascading in high-speed counting ap- 
plications. The ’1 68 is a decade counter and the ’1 69 is 
a 4-bit binary counter. Synchronous operation is provided 
by having all flip-flops clocked simultaneously so that the 
outputs change coincident with each other when so in- 
structed by the count enable inputs and internal gating. This 
mode of operation helps eliminate the output counting 
spikes that are normally associated with asynchronous (rip- 
ple clock) counters. A buffered clock input triggers the four 
flip-flops on the rising (positive-going) edge of the clock 
waveform. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level. The load input cir- 
cuitry allows loading with the carry-enable output of 
cascaded counters. As loading is synchronous, setting up 
a low level at the load input disables the counter and causes 
the outputs to agree with the data inputs after the next clock 
pulse. 

The carry look-ahead circuitry provides for cascading 
counters for n-bit synchronous application without additional 
gating. Instrumental in accomplishing this function are two 
count-enable inputs and a carry output. Both count enable 
inputs (ENP and ENT) must be low to count. The direction 
of the count is determined by the level of the U/D input. 
When U/D is high, the counter counts up, when low, it 
counts down. Input ENT is fed forward to enable the carry 
output. The ripple carry output (RCO) thus enabled will pro- 
duce a low-level pulse while the count is zero (all inputs 
low) counting down or maximum (9 or 1 5) counting up. 
This low-level overflow carry pulse can be used to enable 
successive cascaded stages. Transition at ENP or ENT are 
allowed regardless of the level of the clock input. 

These counters feature a fully independent clock circuit. 
Changes at control inputs (ENP, ENT, LOAD, U/D) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter (whether enabled, disabled, loading, or counting) 
will be dictated solely by the conditions meeting the stable 
setup and hold times. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS IfiQ/lftQ Synchronous 4-Bit Up/ Down 

KS74HCTLS Decade and Binary Counters 


LOGIC DIAGRAMS (Continued) 



1. Load (preset) to BCD seven 

2. Count up to eight nine (maximum), zero, one, and two 

3. Inhibit 

■4. Count down to one. zero (minimum), nine, eight, and seven 


1 . Load (preset) to BCD seven 

2. Count up to eight nine (maximum), zero, one, and two 

3. Inhibit 

4. Count down to onb, zero (minimum), nine, eight, and seven 
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Synchronous 4-Bit Up/Down 
Decade and Binary Counters 


FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

CLK 

U/D 

ENP 

ENT 

LOAD 

D n 

Qn 

RCO 






1 

i 

L 

(1) 

Parallel Load 





i 

h 

H 

(1) 

Count Up 

t 

h 

1 

1 

h 

X 

Count Up 

(D 


t 

1 

1 

1 

h 

X 

Count Down 

(D 






h 

X 

Qn 

(1) 

Hold 





h 

X 

Qn 

H 


H=HIGH voltage level steady state 

h=HIGH voltage level one setup time prior to the LOW-to-HIGH clock transition 
L=LOW voltage level steady state 

l=LOW voltage level one setup time prior to the LOW-to-HIGH clock transition 
X= Don’t care 

q= Lower case letters indicate the state of the referenced output prior to the LOW-to-HIGH clock transition 
t= LOW-to-HIGH clock transition 

NOTE: _ 

1 . The RCO is LOW when ENT is LOW and the counter is at Terminal Count Terminal Count Up is (HHHH) and Terminal 
Count Down is (LLLL) for ’169. 

The RCO is LOW when ENT is LOW and the counter is at Terminal Count. Terminal Count Up is (HLLH) and Terminal 
Count Down is (LLLL) for ’168. 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or V, > V cc +0.5V) ±20 mA 

uC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through , 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdf 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, V| N , Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS IfiQHfiQ Synchronous 4-Bit Up/Down 

KS74HCTLS Decade and Binary Counters 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

, = 25°C 

KS74HCTLS 

T« = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 





Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

■ ■ 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo=-20pA 
b~ -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

I o =20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±o:i 

±1.0 



±1.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
louT=OpA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V!=2.4V 






Case Supply 

Alec 

other Inputs: 


msm 

2.9 

3.0 

mA 

Current 


at Vcc or GND 


I I 






louT=OpA 


■ 





AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 68, HCTLS169 



Maximum Operating Froguency 

Maximu m Pro pagation Delay, 
CLK to RCO 

Maximum Propagation Delay, 
CLK to Ary Q 

Max imu m Pr opagation Delay, 
ENT to RCO 

Maxim um Pr opagation Delay, 
U/D to RCO 

Minimum< Pulse Duration, 

CLK high or low 

A, B, C or D 
Minimum ENP or ENT 

Setup Time min 

Before CLKt — = 

U/D 



Minimum Hold Time, 

Data after CLKt 

Maximum Input Capacitance 

Power Dissipation Capacitance* 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fi 
t For AC switching test circuits and timing waveforms see section 2. 



25 

20 

E3E 

44 

52 

El 


44 

52 

17 

E 

28 

33 

17 


28 

33 

15 


25 

30 

15 

BS 

25 

30 

20 

L 27 

34 

40 

20 

27 

34 

40 

12 

16 

20 

24 

12 

16 

20 

24 

12 

16 

20 

24 

12 

16 

20 

24 

12 

16 

20 

24 

0 

0 

0 

0 

5 
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KS54HCTLS A JO 
KS74HCTLS 17 u 


4-Bit D-Type Registers with 3-State Outputs 


FEATURES 

• Gated output control lines for enabling or disabling 
the outputs 

• Fully independent clock for operation in parallel-load 
or hold modes 

• For application as bus buffer registers 

• Function, pin-out, speed and drive compatibility with 
54I74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =24 mA @ Vol =0.5V for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85”C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These 4-bit registers contain D-type flip-flops with 3-state out- 
puts, capable of driving highly-capacitive or low-impedance 
loads. This provides the device with the capability of be- 
ing connected directly to and driving the bus lines in a bus- 
organized system without need for interface or pull-up com- 
ponents. 

Gated enable inputs are provided for controlling the entry 
of data into the flip-flops. When both data-enable inputs 
are low, data at the D inputs are loaded into their respec- 
tive flip-flops on the next positive transition of the buffered 
clock input. Gated output control inputs are also provid- 
ed. When both are low, the normal logic states of the four 
outputs are available for driving the loads or bus lines. The 
outputs are disabled independently from the level of the 
clock by a high logic level at either output control input. 
The outputs then present a high impedance and neither 
load nor drive the bus line. Detailed operation is given in 
the function table. 

To minimize the possibility that two outputs will attempt to 
take a common bus to opposite logic levels, the output con- 
trol circuitry is designed so that the average output disable 
times are shorter than the average output enable times. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


M C 

1 



16 

N C 

2 

15 

10 C 

3 

14 

2Q C 

4 

13 

3Q C 

5 

12 

4Q C 

6 

11 

CLK H 

7 

10 

GND C 

8 

9 


Vcc 

CLR 

ID 

2D 

3D 

4D 

G2 

SI 


input 

Output 

Q 

Clear 

Clock 

Data Enable 

Data 

D 

G1 

G2 

H 

X 

X 

X 

X 

L 

L 

L 

X 

X 

X 

Qo 

L 

t 

H 

X 

X 

Qo 

L 

t 

X 

H 

X 

Qo 

L 

t 

L 

L 

L 

L 

L 

t 

L 

_L_: 

H 

H 


When either M or N (or both) is (are) high the output is disabled 
to the high-impedance state; however sequential operation of the 
flip-flops is not affected. 
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KS54HCTLS f "70 
KS74HCTLS 17 * 


4-Bit D-Type Registers with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s t g . ..-65°Cto+150°C 
Power Dissipation Per Package, 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

o« 

o 

> 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VoL 

I o =20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = V cc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS 

KS74HCTLS 


4-Bit D-Type Registers with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 73 









KS74HCTLS 

KS54HCTLS 








T,= — 40®C to + 85°C 
Vcc = 5.0V ±10% 

T.= -55°C to + 125®C 
Vcc = 5.0 V ± 10% 


Characteristic 

Symbol 

Conditions 1 










Guaranteed Limits 


Maximum Clock Frequency 

fmax 


45 

30 

25 

20 

MHz 



tpLH 

C L =50pF 

20 

27 

34 

41 


Maximum Propagation 
Delay, CLK to any Q 

C L =1 50pF 

23 

30 

39 

47 

ns 

tpHL 

C L =50pF 

20 

27 

34 

41 



C L =1 50pF 

23 

30 

39 

47 


Maximum Propagation 

tpHL 

C L .= 50pF 

22 

30 

37 

45 

ns 

Delay, CLR to any Q 

Cl= 1 50pF 

25 

33 

42 

51 



tpZH 


C L =50pF 

18 

25 

31 

37 


Maximum Output Enable 
Time, M or N to any Q 

R L =1 kfi 

Cl= 1 50pF 

21 

28 

36 

43 

ns 

tpZL 

C L =50pF 

18 

25 

31 

37 




Cl= 1 50pF 

21 

28 

36 

43 


Maximum Outout Disable 

tPHZ 

R, — 1 LO n, — RHnF 

15 

20 

25 

30 

ns 










Time, M or N to any Q 

tpiz 


15 

20 

25 

30 


Minimum 

CLK High 
or Low 




10 

13 

17 

20 


Pulse Width 

CLR High 

tw 



10 

13 

17 

20 

ns 

Minimum 

G1 and G2 




15 

20 

25 

30 


before CLKt 

Data 

tsu 



8 

11 

14 

17 

ns 


CLR Inactive 




5 

7 

8 

10 


Minimum 

Hold Time 

G1 and G2 

th 



0 

0 

0 

0 

ns 

Data 



0 

0 

0 

0 

After CLKt 



Maximum Input Capacitance 

C|N 


5 




PF 

Maximum OutDut 









Capacitance 


CoUT 

Output Disabled 

10 




PF 

Power Dissipation 

Cpo 







PF 

Capacitance* 









* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 17AH7£> Hex/Quad D-type Flip-Flops 

KS74HCTLS * * W * * & with Clear 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’174 contains six, and the ’1 75 contains four D-type 
flip-flops all sharing a common clock and a common clear. 
The ’174 features single rail outputs for every flip-flops 
whereas the ’1 75 has complementary outputs. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. Clock triggering occurs at 
a particular voltage level and is not directly related to the 
transition time of the positive-going pulse. When the clock 
input is at either the high or low level, the D input signal 
has no effect at the output. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS 17A/1-7** Hex/Quad D-type Flip-Flops 

KS74HCTLS * ' 1 ' ** with Clear 









Hex/Quad D-type Fli-Flops 
with Clear 


KS54HCTLS 

KS74HCTLS 


174/175 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) . .. ±20 mA 
Continuous Output Current Per Pin, I o 

(-0.5V < Vo < V CC +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg ...-65°Cto+150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: — 40°C to +85°C 

KS54HCTLS: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

— 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 

_ 


0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V|L 
I o =- 20 m A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20/V\ 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout^O^A 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V, = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0/jA 
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KS54HCTLS 17A/17G Hex/Quad D-type Flip-Flops 

KS74HCTLS »'*»»**' with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS174, HCTLS175 


Characteristic 

Symbol 

Conditions? 

T* = 25°C 
V cc = 5.0V 

KS74HCTLS 

T a = — 40°C to +85°C 
Vcc = 5.0 V ±10% 

Ta= -55'C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

m 

wss\ 

25 

20 

MHz 

Maximum Propagation Delay, 

CLK to Q or Q 

tpLH 



37 

45 

ns 

tpHL 



37 

35 

Maximum Propagation Delay, 

CLR to Q or Q 

tPLH 



43 

52 

tpHL 


E3 

43 

52 

Minimum Setup 
Time before CLKt 

Data 

tsu 



■El 

17 

20 

ns 

CLR Inactive 

□ 

16 

20 

25 

Minimum Hold Time, 

Data after CLKt 

th 


0 

0 

0 

0 

ns 

Minimum Pulse 
Width 

CLK High or Low 

tw 


10 

MB 

17 

20 

ns 

CLR Low 

10 

IB 

17 

20 

Maximum Input Capacitace 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 tin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS «/D-/ 
KS74HCTLS 1 ° 1 


Arithmetic Logic Unit/ 
Function Generator 


FEATURES 


DESCRIPTION 


• Arithmetic operating modes: 

Addition 

Subtraction 

Shift operand A one position 

Magnitude comparison 

Plus 12 other arithmetic operations 

• Logic function modes: 

Exclusive-OR 
Comparator 
AND, NAND, OR, NOR 
Plus 10 other logic operations 

• Full look-ahead for high-speed operations 

on long words 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current Outputs: 

•oL = 8mA @ V 0 l = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


BO C 1 
AO C 2 
S3 C 3 

S2 C 4 

SI C 5 
SOC 8 
C. c 7 
M C 8 
FC C 9 
FI [ 10 
F2 C <1 
GND C '2 


24 3 V cc 
23 3 AI 
22 3 B1 
21 3 A2 
20 3 B2 
19 3 A3 
18 3 B3 

17 3 G 

16 3 C.+4 
15 3 P 
14 3 A = B 
13 3 F3 


The '181 is an Arithmetic Logic Unit (ALU)/Function 
Generator that performs 1 6 binary arithmetic operations 
on two 4-bit words as shown in table 1 and 2. These opera- 
tions are selected by the four functions select lines (SO, 
SI , S2, S3) and include addition, subtraction,. decrement 
and straight transfer. When performing arithmetic manipula- 
tions, the internal carries must be enabled by applying a 
low level voltage to the mode control input(M). A full carry 
look-ahead scheme is made available in these devices for 
fast, simultaneous carry generation by means of 2 cascade- 
outputs (P and G) for the 4-bits in the package. When us- 
ed in conjunction with HCTLS1 82, high-speed arithmetic 
operation can be performed. The typical addition times 
shown in table below illustrates how little is required for 
addition of longer words when full carry look-ahead is 
employed. 

If high speed is not important, a ripple-carry input (C„) and 
a ripple-carry output (C„+4) are available. However, the 
ripple-carry delay has also been minimized so that arithmetic 
manipulations for small lengths can be performed without 
external circuitry. 

The '181 will accommodate active-high or active-low data, 
if the pin designations are interpreted as shown below. 

Subtraction is accomplished by 1’s complement addition 
where the 1 ’s complement of the subtrahend is generated 
internally. The resultant output is A-B-1 , which requires and 
end-around or forced carry to provide A-B. 

The ’1 81 can also be utilized as a comparator. The A=B 
output is internally decoded from the function outputs (F0, 
FI , F2, F3) so that when two words of the equal magnitude 
are applied at the A and B inputs, it will assume a high level 
to indicate equality (A=B). The ALU should be in the sub- 
tract mode with C„=H when performing the comparison. 
The A=B output is open-drain so that it can be wire- AND 
connected to give a comparison for more than four bits. 
The carry output (C n + 4 ) can also be used to supply 
relative magnitude information. Again, the ALU should be 
placed in the subract mode by placing the function select 
input S3, S2, SI , SO at L,H,H,L respectively. 

These circuits have been d to not only incorporate all of 
the designer’s requirements for arithmetic operations, but 
also to provide 16 possible functions of two boolean 
variables without the use of external circuitry. These logical 
functions are selected by use of the four function select 
inputs (SO, SI , S2, S3) with the mode control input (M) 
at a high level to disable the internal carry. 

The 16 logic functions are detailed in Tables 1 and 2 and 
include exclusive-OR, NAND. AND. OR and NOR functions 


Pin number 

EX 

1 



m 


is 

is 

11 

is 

in 

is 

7 


is 

m 

Active- Low Data (Tablel) 

Ao 

Bo 

Ai 

m 

m 

m 

El 

19 

m 

El 

m 

m 



19 

0 

Active-High Data (Table 2) 

Ao 

Bo 

Ai 

Bi 


Bz 

A 3 

B 3 

Fo 

Ft 

F 2 

_!2_j 

c n 

Cn + 4 

X 

Y 
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KS54HCTLS ■//?'/ Arithmetic Logic Unit/ 

KS74HCTLS Function Generator 


ALU SIGNAL DESIGNATION 

The ’181 can be used with the signal designations. 

The logic functions and arithmetc operations obtained with 
signal designations as in Table 1 . 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 


LOGIC DIAGRAM 


allow direct interface with TTL, NMOS and CMOS devices 
without any external components 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 




KS54HCTLS 4 0 * 
KS74HCTLS 101 


Arithmetic Logic Unit/ 
Function Generator 


O Table 1 


Selection 

Active-Low Data 

M = H 

Logic 

Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

C„ = L 
(no carry) 

C n = H 
(with carry) 

L 

L 

L 

L 

-n 

II 

>1 

F=A Minus 1 

F=A 

L 

L 

L 

H 

F=SB 

F=AB Minus 1 

F=AB 

L 

L 

H 

L 

F=A + B 

F=AB Minus 1 

F=AB 

L 

L 

H 

H 

F=1 

F= Minus 1 (2’s Comp) 

F=Zero 

L 

H 

L 

L 

F=A + B 

F=A Plus (A + 0) 

F=A Plus (A + B) Plus 1 

L 

H 

L 

H 

F=B 

F=AB Plus (A + 0) 

F=AB Plus (A + B) Plus 1 

L 

H 

H 

L 

F=AHrB 

F=A Minus B Minus 1 

F=A Minus B 

L 

H 

H 

H 

F=A + B 

F=A + B 

F=(A + 0) Plus 1 

H 

L 

L 

L 

F=AB 

F=A Plus (A + B) 

F=A Plus (A + B) Plus 1 

H 

L 

L 

H 

F=A © B 

F=A Plus B 

F=A Plus B Plus 1 

H 

L 

H 

L 

F = B 

F=AB Plus (A + B) 

F=AB Plus (A + B) Plus 1 

H 

L 

H 

H 

F=A + B 

F=(A + B) 

F=(A + B) Plus 1 

H 

H 

L 

L 

F=0 

F=A Plus A* 

F=A Plus A Plus 1 

H 

H 

L 

H 

F=AB 

F=AB Plus A 

F=AB Plus A Plus 1 

H 

H 

H 

L 

F=AB 

F=AB Plus A 

F=AB Plus A Plus 1 

H 

H 

H 

H 



F=A 

F=A Plus 1 


O Table 2 


Selection 

Active-High Data 

M - H 

Logic 

Functions 

M = L; Arithmetic Operations 

S3 

S2 

SI 

SO 

C„ = L 
(no carry) 

C„ = H 
(with carry) 

L 

L 

L 

L 

F=A 

F=A 

F=A Plus 1 

L 

L 

L 

H 

F=A 4- B 

F=A + B 

F=(A + B) Plus 1 

L 

L 

H 

L 

F=AB 

F=A + B 

F=(A + B) Plus 1 

L 

L 

H 

H 

F=0 

F= Minus 1 (2’s Comp) 

F=Zero 

L 

H 

L 

L 

F=AB 

F=A Plus AB 

F=A Plus AB Plus 1 

L 

H 

L 

H 

F=B 

F=(A + B) Plus AB 

F=(A + B) Plus A0 Plus 1 

L 

H 

H 

L 

F=AWB 

F=A Minus B Minus 1 

F=A Minus B 

L 

H 

H 

H 

F=A0 

F=AB Minus 1 

F=AB 

H 

L 

L 

L 

F=A + B 

F=A Plus AB 

F=A Plus AB Plus 1 

H 

L 

L 

H 

F=A“3rB 

F=A Plus B 

F=A Plus B Plus 1 

H 

L 

H 

L 

F=B 

F=(A + B) Plus AB 

F=(A + B) Plus AB Plus 1 

H 

L 

H 

H 

F=AB 

F=AB Minus 1 

F=AB 

H 

H 

L 

L 

F= 1 

F=A Plus A* 

F=A Plus A Plus 1 

H 

H 

L 

H 

F=A + B 

F=(A + B) Plus A 

A=(A + B) Plus A Plus 1 

H 

H 

H 

L 

F=A + B 

F=(A + 0) Plus A 

F=(A -1- B) Plus A Plus 1 

H 

H 

H 

H 

F=A 

F=A Minus 1 

F=A 


* Each bit is shifted to the next more significant position 



S§ SAMSUNG 

Electronics 


569 














KS54HCTLS HQf Arithmetic Logic Unit/ 

KS74HCTLS Function Generator 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd r ...... 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54HCTLS 4 04 
KS74HCTLS 101 


Arithmetic Logic Unit/ 
Function Generator 


INPUT PAIRS HIGH/NOT HIGH TEST TABLE 
FUNCTION INPUTS: S2 = M = 4.5 V, SO = SI = S3 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT- 

WAVEFORM 

APPLY 4.5 V 

APPLY GND 

APPLY 4.5 V 

APPLY GND 


1 

Bi 


Remaining 

A, Cn 

Remaining 

B 

m 




Bi 

Ai 

None 

Remaining 

B, C n 

Remaining 

A 

p 

In-Phase 


tpHL 

Ai 

Bi 

. 

None 

■ 

Remaining 

A, Cn 

Remaining 

B 

C n + 4 

Out-of-Phase 

tpHL 

tPLH . 

Bi 

Ai 


Remaining 

B, C n 

Remaining 

A 



tpHL 


PARAMETER MEASUREMENT INFORMATION 

SUM MODE TEST TABLE 

FUNCTION INPUTS: SO = S3 = 4.5 V, SI = S2 = M = 0 V 


PARAMETER 

INPUT 

UNDER 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

OUTPUT 

WAVEFORM 


TEST 

APPLY 4.5 V 

APPLY GND 

APPLY 4.5 V 

APPLY GND 

TEST 


tpLH 

Ai 

Bi 

None 

Remaining 

n 

Fi 

In-Phase 

tpHL 

A and B 


tpLH 

Bi 

As 

None 

Remaining 

rv 

Fi 



In-Phase 

tpHL 

A and B 


tpLH 

Ai 

Bi 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

A^ and E3, C n 

tpLH 

Bi 

Ai 

None 

None 

Remaining 

p 

In-Phase 

tpHL 

A and B, C n 

tpLH 

Ai 

None 

Bi 

Remaining 

Remaining 

G 

In-Phone 

tpHL 

B 

A, Cn 


tPLH 

Bi 

None 

Ai 

Remaining 

— 

Remaining 

Q 

In-Phase 

tpHL 

B 

A, Cn 


tpLH 

P_ 

None 

None 

All 

All 

Any F 

In-Phase 

tpHL 


A 

B 

or C n +4 

tPLH 


None 

Bi 

Remaining 

Remaining 

C n +4 

Out-of-Phase 

tpHL 


B 

A, Cn 

tpLH 

Bi 

None 

Ai 

Remaining 

Remaining 

Cn + 4 

Out-of-Phase 

tPHL 

B 



A, Cn 
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KS54HCTLS *//}■/ Arithmetic Logic Unit / 

KS74HCTLS ' Function Generator 


AC ELECTRICAL CHARACTERISTICS (Input t r> tf«6 ns), HCTLS1 81 


Characteristic 


Conditions 1 

T 1 = 25°C 
V CC = 5.0V 

KS74HCTLS 

T»= -40®C to +85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T,= -55°C to + 125°C 
V C c = 5.0V+ 10% 




Cl = 50pF 

EB3 

Guaranteed Limits 


Propagation Delay, 

tpLH 

M = OV 

14 

18 


27 


C n to Cn+4 

tPHL 

Sum or Dlff Mode 

14 

18 


27 

Propagation Delay, 

tpLH 

M=S1 =S2=0V 

20 

28 

35 

42 


A or B to C n +4 

tPHL 

S0=S3 = 4.5V 

20 

28 

35 

42 

Propagation Deiay, 

tpLH 

M = S0=S3 = 0V 

25 

34 

42 

50 


A or B to Cn+4 

tPHL 

SI =S2 = 4.5V , 

25 

34 

42 

50 

Propagation Delay 

tPLH 

M = S1 =S2 = 0V 

22 

31 

39 



A' or B to ST 

tPHL 

S0=S3 = 4.5V 

22 

31 

39 


Propagation Delay 

tPLH 

M=S0 = S3 = 0V 

23 

32 

40 

48 

ns 

A or B to G 

tPHL 

SI =S2 = 4.5V 

23 

32 

40 

48 

i Propagation Delay 

tpLH 

M=S0=S3 = 0V 

25 

34 

43 

51 

ns 

A or B to P 

tPHL 

SI =S2 = 4.5V 

25 

34 

43 

51 

Propagation Delay 

A or B to P 

tPLH 

M=S1=S2 = 0V 

25 

34 

42 

50 

ns 

tPHL 

S0=S3=4.5V 

25 

34 

42 

50 

i Propagation Delay 

tPLH 

M=S1 =S2 = 0V 

25 

34 

42 

50 

ns 

A or B to Fi 

tPHL 

S0=S3=4.5V 

25 

34 

42 

50 

Propagation Delay 

tPLH 

> 

o 

11 

co 

CO 

II 

o 

CO 

II 

5 

25 

34 

42 

50 

ns 

A or B to Fi 

tPHL 

SI =S2 = 4.5V 

25 

34 

42 

50 

Propagation Delay 

tpLH 

M = 4.5V 

20 

2^ 

35 

42 

ns 

A or B to A=B 

tPHL 

20 

28 

35 

42 

Propagation Delay 

tpLH 

M=S0=S3 = 0V 

25 

34 

42 

50 

ns 

A or B to A=B 

tPHL 

SI =S2=4.5V 

25 

34 

42 

50 

Propagation Delay 

tpLH 


20 

28 

35 

42 

ns 

Cn to any F 

tPHL 


20 

28 

35 

42 

Input Capacitance 

C|N 


5 




PF 

Power Dissipation 

Capacitance * 

Cpd 







PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Arithmetic Logic Unit/ 

KS74HCTLS 101 Function Generator 


PARAMETER MEASUREMENT INFORMATION 


LOGIC MODE TEST TABLE 
FUNCTION INPUTS: SI = S2 = M = 4.5 V, SO = S3 = 0 V 


PARAMETER 

INPUT 

UNDER 

TEST 

OTHER INPUT 

SAME BIT 

OTHER DATA INPUTS 

OUTPUT 

UNDER 

TEST 

OUTPUT 

WAVEFORM 

APPLY 4.5 V 

APPLY GND 



tpLH 

Ai 

Bi 

None 



Fi 

Out-of-Phase 

tpHL 

tpLH 


Ai 

None 


Remaining 

A and B, C n 

Fi 

Out-of-Phase 

tpHL 


INPUT BITS EQUAUNOT EQUAL TEST TABLE 
FUNCTION INPUTS: SO = S3 = M = 4.5 V, SI = S2 = 0 V 






































KS54HCTLS f Of 
KS74HCTLS 1° 1 


Arithmetic Logic Unit / 
Function Generator 


INPUT 

PARAMETER UNDER 


DIFF MODE TEST TABLE 

FUNCTION INPUTS: SI = S2 = 4.5 V, SO = S3 = M = 0 V 


OTHER INPUT 
SAME BIT 


OTHER DATA INPUTS 

APPLY 4.5 V 

APPLY GND 

Remaining 

A 

Remaining 

B, Cn 

Remaining 

A 

Remaining 

B, C n 

None 

Remaining 

A and B, C n 

None 

Remaining 

A and B, C n 

None 

Remaining 

A and B, C n 

None 

Remaining 

A and B, C n 

Remaining 

A 

Remaining 

B, C n 

Remaining 

A 

Remaining 

B, C n 

All 

A and B 

None 

None 

Remaining 

A, B, C n 

None 

Remaining 

A, B, C n 


OUTPUT 

UNDER 


OUTPUT 

WAVEFORM 


In-Phase 


Out-of-Phase 



G 

In-Phase 

G 

Out-of-Phase 

A=B 

In-Phase 













































KS54HCTLS 4QO 

KS74HCTLS u Look Ahead Carry Generator 


FEATURES 


DESCRIPTION 


• Compatible Carry Functions for direct ALU con- 
nection 

• Cascadable to perform look-ahead across n-bit 
adders. 

• High output current drive: loL = 8mA @ Vol = 0.5V 

• Low power consumption characteristic of CMOS 

• Direct interface capability to TTL, NMOS and CMOS 
devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


GlC 

1 

TI7 

16 

pi c 

2 

15 

GOC 

3 

14 

PO □ 

4 

13 

G3 □ 

5 

12 

P3 C 

6 

11 

p|= 

7 

10 

GNOC 

8 

9 


□ V CC 

n P2 

□ 52 
DCn 

D C " + » 

D C "+y 
D ^n+i 


The ’182 is a high-speed, look-ahead carry generator, 
capable of anticipating a carry across four binary adders 
or group of adders. These devices can be cascaded to 
perform full look-ahead across n-bit adders. Carry, 
generate-carry, and propagate-carry functions are provided 
as shown in the pin designation table. 

When used in conjuction with the AHCT 181 arithmetic logic 
unit, these generators provide high-speed carry look-ahead 
capability for any word length. Each 1 82 generates the 
look-ahead (anticipated carry) across a group of four ALUs 
and, in addition, other carry look-ahead circuits may be 
employed to anticipate carry across sections of four look- 
ahead packages up to n-bits. The method of cascading cir- 
cuits to perform multi-level look-ahead is illustrated under 
typical application data. 

Carry input and output of the ALU's are in their true from, 
and the carry propagate (P) and carry generate (G) are in 
negated form; therefore, the carry functions (inputs, out- 
puts, generate, and propagate) of the look-ahead 
generators are implemented in the compatible forms for 
direct connection to the ALU Reinterpretations of carry 
functions, as explained on the 1 81 data sheet are also ap- 
plicable to and compatible with the look-ahead generator 
Positive logic equations for the 1 82 are: 

Cn + x = G0 + PO Cn 
Cn + y = G1 + PI GO + PI PO Cn 
Cn + z = G2 + P2 G1 + P2 PI GO + P2 PI PO Cn 
G = G3 + P3 G2 + P2 G1 4- P3 P2 PI GO 
P = P3 P2 PI PO 


PIN DESIGNATIONS 


Designation 

Pin No 

Function 

G0,G1 ,G2,G3 

3,1,14,5 

Active Low Carry Generate Inputs 

P0,P1 ,P2,P3 

4,2,15,6 

Active Low Carry Propagate Inputs 

Cn 

13 

Carry Input, Active High 

Cn+x, Cn+y, Cn+z 

12,11,9 

Carry Outputs 

G 

10 

Active Low Carry Generate Output 

P 

7 

Active Low Carry Propagae Output 

Vcc 

16 

Supply Voltage 

GND 

8 

Ground 
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KS54HCTLS 400 

KS74HCTLS Look Ahead Parry Generator 


FUNCTION TABLES 


FOR S OUTPUT 


INPUTS 

OUTPUT 

S 

G3 

G2 

G1 

So 

P3 

P2 

PI 

L 

X 

X 

X 

X 

X 

X 

L 

X 

L 

X 

X 

L 

X 

X 

L 

X 

X 

L 

X 

L 

L 

X 

L 

X 

X 

X 

L 

L 

L 

L 

L 


All other combinations 


H 


FOR P OUTPUT FOR C n + x OUTPUT 


INPUTS 

QUTPUT 

P3 P2 PI PO 

P 

L L L L 

L 

All other 
combinations 

H 


INPUTS 

OUTPUT 

GO PO C n 

Cn+ X 

L X X 

H 

X L H 

H 

All other 
combinations 

L 


Cn+y OUTPUT 


INPUTS 

OUTPUT 

Cn+y 

G1 

GO 

PI 

PO 

Cn 

L 

X 

X 

X 

X 


X 

L 

L 

X 

X 


X 

X 

L 

L 

H 



All other combinations 


L 


Cn+z OUTPUT 


INPUTS 

OUTPUT 

Cn+Z 

G2 

G1 

GO 

P2 

PI 

PO 

Cn 

L 

X 

X 

X 

X 

X 

X 

H 

X 

L 

X 

L 

X 

X 

X 

H 

X 

X 

L 

L 

L 

X 

X 

H 

X 

X 

X 

L 

L 

L 

H 

H 


All other combinations 


L 


LOGIC DIAGRAM 



H = high-level, L = low level, X = dont’ care 
Any inputs not shown in a given table are don’t care 
witn respect to that output. 

Figure; THE ’182 IN A 64-BIT LOOK-AHEAD CARRY CIRCUIT 


'182 
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KS54HCTLS *00 

KS74HCTLS Look Ahead Carry Generator 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -*65°Cto+150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T,= — 40°C to +85°C 

T a = 

KS54HCTLS 
— 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 

Input Voltage 

VlL 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or V| L 
I o =-20mA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

f- 

o 

> 

1 



Vin=Vih or Vil 






■ 

Maximum Low-Level 


l o =20/iA 

0 

0.1 

0.1 


0.1 

■ 

Output Voltage 

lo=4mA 


0.26 

0.33 


0.4 

9 



lo=8mA 


0.39 

0.5 









±1.0 

±1.0 







80.0 

160.0 

9 



,per input pin 







Additional Worst 


V,=2.4V 







Case Supply 

Alec 

lother Inputs: 


2.7 

2.9 


3.0 

mA 

Current 


at Vcc or GND 









loUT=0f4A 
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KS54HCTLS fQO 

KS74HCTLS ^ Look Ahead Carry Generator 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 82 


Characteristic 

Symbol 

Conditions 1 

— 

T,=25°C 
V cc = 5.0V 

KS74HCTLS 

T,= -40°C to +85®C 
V CC = 5.0V ±10% 

KS54HCLTS 

T,= — 55®C to +125°C 
Vcc = 5.0V ± 10% 

Unit 


Guaranteed Limits 

Propagation Delay Pi or Gi to 
Cn+x Cn +y, Cn +2 

E i *8l 

E 3 

EH 

13 

32 

39 

H 

■3 

m 

E3 

32 

39 

PropagationDelay 

Pi or Gi to G 



o 


32 

39 

0 

■ 

B3 


32 

39 

Propagation Delay C n to 

Cn+x, Cn+y, C n +z 



m 

m 

34 

41 



m 

m 

34 

41 

Propagation Delay 

Pi to P 

• tpLH 

C L =50pF 

15 

20 

25 

30 

Dj 


Q 

§31 

25 

30 

Input Capacitance 



5 




□ 

Power Disipation Capacitance* 

IQ9 






O' 


*Cpd determines the no-load dynamic power dissipation: PD=Cpo Vcc 2 fin- 
tFor Acc switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 4QO 
KS74HCTLS 


Dual Carry-Save Full Adders 


FEATURES 

• For use in high-speed wallace-tree summing 

• Fast addition operation 

• Low power consumption characteristic of CMOS 

• High output current drive: loL = 8mA @ Vol = 0.5V 

• Direct interface capability with TTL, NMOS and 
CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°CtO +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’1 83 is a dual full adder features an individual carry 
output from each bit for use in multiple-input, carry-save 
techniques to produce the true sum and true carry out- 
puts with no more than 2 gate delays. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V'cc and 
ground. 


PIN CONFIGURATION 



v cc 

B* 

C„ 

Cob 

NC 

S* 


LOGIC DIAGRAM 



FUNCTION TABLE 

(Each Half) 


Inputs 

Output 

A 

B 

C 

S 

Co 

L 

L 

L 

L 

L 

H 

L 

L 

H 

L 

L 

H 

L 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

H 

L 

H 

L 

H 

L 

H 

H 

L 

H 

H 

H 

H 

H 

H 
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KS54HCTLS 400 

KS74HCTLS Dual Carry-Save Full Adders 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) . . ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 


of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability, 
t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

■ 

i 

KS74HCTLS 

T.= -40°C to +85°C 

KS54HCTLS 

T„ = — 55°C to +125°C 

Unit 




PH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 


■ 

0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =~20mA 
lo=~4mA 

Vcc 

4.2 

V CC -0.1 
3.98 

V CC -0.1 

3.84 

v cc -o.i 

3.7 

fl 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20(iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin^Vcc or GND 



±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin— V cc or GND 
louT=0>iA 


1 ■ 

20.0 

40.0 




per input in 






Additional Worst 


V|=2.4V 

■ 





Case Supply 

Alec 

other Inputs: 

■ 


2.9 

3.0 


Current 


at Vcc or GND 








Iout=0*(A 

■ 

1 





AC ELECTRICAL CHARACTERISTICS (Input t r . tf<6 ns), HCTLS 183 


Characteristic 

Symbol 

Conditions' 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T„= - 40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 




Typ 

Guaranteed Limits 


Propagation Delay 

tpLH 

Ct_=50pF 

KB 

Eg 

27 

33 


tpHL 

Q 


29 

35 

Input Capacitance 

ClN 







Power dissipation Capacitance* 

CpD 






O 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
T For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS HQf) 
KS74HCTLS 


Synchronous 4-Bit Up/Down 
Decade Counters 


FEATURES 

• Single down/up count control line 

• Look-ahead circuitry enhances speed of cascaded 
counters 

• Fully synchronous in count modes 

• Asynchronously presettable with load control 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


B C 

1 

TZ7 

16 

QaC 

2 

15 

° a c 

3 

14 

CTEN C 

4 

13 

D/U C 

5 

12 

QcC 

6 

1 1 

Qd Q 

7 

10 

gndQ 

8 

9 


FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

LOAD 

D/0 

CTOJ 

CLK 

Input 

On 






X 

L 

L 

parallel load 

L 

X 

X 

X 

H 

H 

count up 

H 

L 

1 

t 

X 

count up 

count down 

H 

H 

1 

t 

X 

count down; 

hold (do nothing) 

H 

2L_ 

H 

X 

X 

no change 


Red AND MAX/MIN FUNCTION TABLE 


INPUTS 

TERMINAL COUNT STATE 

OUTPUTS 

D/0 

CTEN 

CLK 

Q» 

Qb 

Qc 

Qd 

MAX/MIN 

BCO 

H 

H 

X 

H 

X 

X 

H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

TT 

H 

X 

X 

H 

T_ 

t_t 

L 

H 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

t_t 

L 

L 

L 

L 

“L 

IT 


H = HIGH voltage level 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH CLK transition 
X = Don’t care 

t = LOW-to-HIGH CLK transition 
IT = one LOW level pulse 

T_= MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition 


DESCRIPTION 

These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out- 
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to- 
high-level transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc- 
tion of the count is determined by the level of the down/up 
(D/U) input. When D/U is low, the counter counts up and 
when D/0 is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/0) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in- 
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 1 5) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS HQn 
KS74HCTLS fW 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P J 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Synchronous 4-Bit Up/Down 
Decade Counters 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 






, =25°C 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Test Conditions 

*1 

T a = — 40°C to +85°C 

T a = -55°C to +125°C 

Unit 




SB 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V IH 

. 

_ ... 


2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin^Vih or Vil 
lo“-20/iA 
lo=-4mA 

BE 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

B 



Vin=Vih or Vil 





I 

Maximum Low-Level 

VOL 

lo=20pA 

0 

0.1 

0.1 

0.1 

■ 

Output Voltage 

lo”4mA 


0.26 

0.33 

0.4 

D 



lo^SmA 


0.39 

0.5 


H 

Ca 22 

•in 

Vin^Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

BB'H 

Ice 

Vin = Vcc or GND 

louT*0pA 


8.0 

80.0 

160.0 




per input in 

■ 





Additional Worst 


Vi=2.4V 

■ 

■ 1 



u 

Case Supply 

Alec 

other Inputs: 

■ 

mSm 

2.9 

3.0 


Current 


at Vcc or GND 

■ 

1 1 



1 



louT=0pA 

■ 

II 



■ 
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KS54HCTLS fQf) Synchronous 4-Bit Up/Down 

KS74HCTLS 1 Decade Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS'190 


Characteristic 

Symbol 

Conditions? 

T, = 25®C 
Vcc = 5.0V 

KS74HCTLS 

T,= -40®C to +85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T. = — S5°C to +125°C 
V cc = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

30 

20 

16 

14 


Maximum Propagation Delay, 

LOAD to any Q 

tpLH 

m 

eg 

50 

60 

ns 

tpHL 

30 

40 

50 

60 

Maximum Propagation Delay, 

A,B,C, D to any Q 

tpLH 

m 


45 

64 


tpHL 

m 

IS 

45 

54 

Maximum Propagation Delay, 

CLK to RCO 

TpLH 

D 


28 

33 

□ 

tpHL 

m 


28 

33 

Maximum Propagation Delay, 

CLK to any Q 

tpLH 



37 

45 

ns 

tpHL 


HcRl 

37 

45 

Maximum Propagation Delay, 

CLK to MAX/MIN 

tpLH 


EB 

59 

70 

Q 

tpHL 


EB 

59 

70 

Maximum Propagation Delay, 

D/U to RCO 

tPLH 

E 

m 

56 

67 

H 

tpHL 

E 

EB 

56 

67 

Maximum Propagation Delay, 

D/U to MAX/MIN 

tpLH 

m 

E 

41 

50 


tpHL 

m 


41 

50 

Maximum Propagation Delay, 

CTEN to RCS 

tpLH 

m 


41 

50 

ns 

tpHL 

m 


41 

50 

Minimum 

Pulse Width 

CLK High or Low 

tw 


m 

IB 

21 

25 

B 

LOAD Low 

m 

IB 

21 

25 

Minimum 

Setup Time 

Data before LOADt 

tsD 


IQ 

d 

17 

20 

1 

CTEN before CLKt 

El 

E 

34 

40 

D/U before CLKt 

IQ 

EB 

17 

20 

LOAD Inactive 
before CLKt 

15 

20 

25 

30 

Minimum Hold 
Time 

Data after LOADt 

th 


1 

m 

5 

5 

ns 

CTEN after CLKt 

11 

m 

0 

0 

D/U after CLKt 

■3 

■l 

0 

0 

Maximum Input Capacitance 

C|N 


5 




O 

Power Dissipation Capacitance* 

Cpd 


□ 




O 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
f For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 4Q A Synchronous 4-Bit Up/Down 

KS74HCTLS ' ^ 1 Binary Counters 


FEATURES 

• Single down/up count control line 

• Look-ahead circuitry enhances speed of cascaded 
counters 

• Fully synchronous in count modes 

• Asynchronously presettable with load control 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 




^37 


B C 

1 

16 

^ V 0 c 

QeC 

2 

15 

□ a 

Qa C 

-3 

14 

□ CLK 

CTEN Q 

4 

13 

□ RCO 

D/U C 

5 

12 

^ MAX/MIN 

Qc C 

6 

1 1 

□ LOAD 

Qo C 

7 

10 

□ c 

GND C 

8 

9 

□ o 


FUNCTION TABLE 


OPERATING MODE 

INPUTS 

OUTPUTS 

LOAD 

D/0 

CTEN 

CLK 

Input 

On 

parallel load 

L 

X 

X 

X 

L 

L 

L 

X 

X 

X 

H 

H 

count up 

H 

L 

1 

t 

X 

count up 

count down 

H 

H 

1 

t 

X 

count down 

hold (do nothing) 

H 

X 

H 

X 

X 

no change 


RCQ AND MAX/MIN FUNCTION TABLE 


D/U 

INPUTS 

CLK 

TERMINAL COUNT STATE 

OUTPUTS 

CTEN 

Qa 

Qb 

Qc 

Qo 

MAX/MIN 

RCO 

H 

H 

X 

H 

X 

X 

. H 

L 

H 

L 

H 

X 

H 

X 

X 

H 

H 

H 

L 

L 

TT 

H 

X 

X 

H 

T_ 

TT 

L 

H 

X 

L 

L 

L 

L 

L 

H 

H 

H 

X 

L 

L 

L 

L 

H 

H 

H 

L 

TT 


L 

L 

L 


TT 


H = HIGH voltage level 
L = LOW voltage level 

I = LOW voltage level one setup time prior to the LOW-to-HIGH CLK transition 
X = Don't care 

t = LOW-to-HIGH CLK transition 
U" = one LOW level pulse 

~L= MAX/MIN goes LOW ON A LOW-to-HIGH CLK transition 
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DESCRIPTION 

These are high-speed synchronous, reversible 4-bit binary 
counters. Synchronous counting operation is provided by 
having all flip-flops clocked simultaneously so that the out- 
puts change with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered on a low-to- 
high-level transition of the clock input if the enable input 
(CTEN) is low. A high at CTEN inhibits counting. The direc- 
tion of the count is determined by the level of the down/up 
(D/U) input. When D/U is low, the counter counts up and 
when D/U is high, it counts down. 

These counters feature a fully independent clock circuit. 
Changes at the control inputs (CTEN and D/U) that will 
modify the operating mode have no effect on the contents 
of the counter until clocking occurs. The function of the 
counter will be dictated solely by the condition meeting 
the stable setup and hold times. 

These counters are fully programmable; that is, the out- 
puts may each be preset to either level by placing a low 
on the load input and entering the desired data at the data 
inputs. The output will change to agree with the data in- 
puts independently of the level of the clock input. This 
feature allows the counters to be used as modulo-N dividers 
by simply modifying the count length with the preset inputs. 

Two outputs have been made available to perform the 
cascading function: ripple clock and maximum/minimum 
count. The latter output produces a high-level output pulse 
with a duration approximately equal to one complete cycle 
of the clock while the count is zero (all outputs low) counting 
down or maximum (9 or 1 5) counting up. The ripple clock 
output produces a low-level output pulse under those same 
conditions but only while the clock output to the enable 
input of the succeeding counter if parallel clocking is used, 
or to the clock input if parallel enabling is used. The 
maximum/minimum count output can be used to accomplish 
look-ahead for high-speed operation. 

These devices provide speeds and drive capability, 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS AQ1 
KS74HCTLS 


Synchronous 4-Bit Up/Down 
Binary Counters 


LOGIC DIAGRAM 



Typical Load, Count, and Inhibit Sequence 



Sequence: 

(1) Load (preset) to binary thirteen 

(2) Count up to fourteen, fifteen, zero, one, and two 

(3) Inhibit 

(4) Count down to one, zero, fifteen, fourteen, and thirteen 
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KS54HCTLS 1Q4 
KS74HCTLS IC7# 


Synchronous 4-Bit Up/Down 
Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd 1 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc == 5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

T a = 

KS54HCTLS 
- 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -o.i 

3.7 

V 



Vin=Vih or Vil 







Maximum Low-Level 

VOL 

l 0 = 20pA 

0 

0.1 

0.1 


0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 


0.4 

V 



lo=8mA 


0.39 

0.5 




Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0hA 


8.0 

80.0 

160.0 

fA 



per input pin 







Additional Worst 


V| = 2.4V 







Case Supply 

Alec 

other Inputs: 


2.7 

2.9 


3.0 

mA 

Current 


at Vcc or GND 









Iout=0mA 
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Synchronous 4-Bit Up/ Down 
Binary Counters 
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T, = 25°C 
V CC = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions* 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


30 

20 

16 

14 

[OSH] 

Maximum Propagation Delay, 

tPLH 


30 

40 

50 

60 

Q 

LOAD to any Q 


tpHL 


30 

40 

50 

60 

Maximum Propagation Delay, 

tPLH 


27 

36 

45 


ns 

A,B,C, D to any Q 

tpHL 

C L =50pF 

27 

El 

45 


Maximum Propagation Delay, 

TPLH 


17 

22 

28 

33 

ns 

CLK to RCO 


tPHL 


17 

22 

28 

33 

Maximum Propagation Delay, 

tPLH 


23 

30 

37 

45 


CLK to any Q 


tpHL 


23 

30 

37 

45 

Maximum Propagation Delay, 

tPLH 


35 

ta 

59 

70 


CLK to MAX/MIN 

tpHL 


35 

ta 

59 

70 

Maximum Propagation Delay, 

tpLH 


33 

BH 

56 

67 


D/U to RCO 


tpHL 


33 

45 

56 

67 

Maximum Propagation Delay, 

tpLH 


25 

33 

41 

50 


D/0 to MAX/MIN 

tpHL 


25 

33 

41 

■ | | 


Maximum Propagation Delay, 

tpLH 


25 

33 

41 



CTEN to RCO 


tpHL 


25 

33 

41 


Minimum 

CLK High or Low 

tw 


13 

17 

21 

25 

ns 

Pulse Width 

LOAD Low 



13 

IB 

21 

25 


Data before LOAD! 



10 

E 

17 

20 


Minimum 

CTEN before CLKT 

tsa 


20 

26 

34 

40 

ns 

Setup Time 

D/U before CLKt 


10 

13 

17 

20 


LOAD Inactive 
before CLKt 



15 


25 

30 


Minimum Hold 

Data after LOADt 



1 

3 

5 

5 


Time 

CTEN after CLKt 

th 


0 

0 

0 

- 0 

ns 


D/U after CLKt 



0 

0 

0 

0 


Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 


80 




PF 


* Cpd determines the no-load dynam.c power dissipation: Pd = Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS «/Q? 
KS74HCTLS 


Synchronous 4-Bit Up/Down 
Decade Counters with Dual Clock 


FEATURES 


DESCRIPTION 


• Look-ahead circuit enhances cascaded counters 

• Fully synchronous in count modes 

• Parallel asynchronous load for modulo-N count 
lengths 

• Asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 


PIN CONFIGURATION 


B C 

1 



16 

QbC 

2 

15 

Q»c 

3 

14 

DOWN Q 

4 

13 

UP C 

5 

12 

Oc C 

6 

11 

Qd £ 

7 

10 

GND C 

8 

9 


v cc 

A 

CLR 

BO 

CO 

LOAD 

C 

D 


These are high-speed synchronous reversible 4-bit decade 
counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode erf operation eliminates the out- 
put counting-spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to- 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in- 
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi- 
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func- 
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all out- 
puts low) and the count down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 1 5) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count- 
up inputs, respectively, of the succeeding counter. 
These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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KS54HCTLS 400 Synchronous 4-Bit Up/ Down 

KS74HCTLS Decade Counters with Dual dock 


LOGIC DIAGRAM 



Sequence; 

(1) Load (preset) to BCD seven. 

(2) Count up to eight, mine(maximum) 
zero, one, and two. 

(3) Inhibit 

(4) Count down to one, zero 
(minimum), nine, egiht, 
and seven 


NOTE A: Clear overrides load data, and count inputs. 
Note B:When count up, count-down input must be high; 
when counting down, countup intput must be high. 


Typical load, count, and inhibit sequences 
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KS54HCTLS 4QO Synchronous 4-Bit Up/Down 

KS74HCTLS 1 Decade Counters with Dual Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) . . ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 





B 



KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




EH 

Guaranteed Limits 





■ 

2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 

- 


0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
l o =-20 f iA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

V CC -0.1 

3.7 

H 



Vin=Vih or Vil 





■ 

Maximum Lo.w-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 


■ 

Output Voltage 

lo=4mA 


0.26 

0.33 


m 



lo=8mA 


0.39 

0.5 


■ 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 


u 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 
Iout=O^A 


8.0 

80.0 





per input in 





■ 

Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 





U 



Iout=0^A 






■ 
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KS54HCTLS •fQO Synchronous 4-Bit Up/DoWn 

KS74HCTLS Decade Counters with Dual Clock 


AC ELECTRICAL CHARACTERISTICS (Input tr, t f <6 ns), HCTLS192 


Characteristic 

Symbol 

Conditions* 

T, = 25®C 
V cc = 5.0V 

KS74HCTLS 

T,= — 40“C to +85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T,= — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 





E3 

Guaranteed Limits 


Maximum Clock Frequency 

(max 


fcMH 

m 

20 

18 


Maximum Propagation Delay, 

tPLH 


EEB 

25 

31 

37 

ns 

UP to CO 


tPHL 


EH 

25 

31 

37 

Maximum Propagation Delay, 

tPLH 


O 

24 

30 

36 

ns 

DOWN to BO 


tPHL 

Ci_=50pF 

m 

24 

30 

36 

Maximum Propagation Delay, 

TPLH 



42 

52 

63 

ns 

UP or DOWN to any Q 

tPHL 


mu 

42 

52 

63 

Maximum Propagation Delay, 

tPLH 



40 

50 

60 

ns 

LOAD to any Q 


tPHL 


30 

40 

50 

60 

Maximum Propagation Delay, 

CLR to any Q 

tPHL 


B 

24 

30 

36 

ns 


CLR High 



m 

13 

17 

20 


Minimum Pulse 

LOAD Low 

tw 


m 

13 

17 

20 

ns 

Width 

UP or DOWN High 
or Low 



10 

13 

17 

20 



Data before LOADt 



BS 

13 

17 

20 



CLR Inactive before 
UPt or DOWNt 



10 

13 

17 

20 

ns 

Minimum Setup 
Width 

LOAD Inactive before 
UPt or DOWNt 

tsu 


10 

13 

17 

20 

ns 


UP high before 
DOWNt 



10 

13 

17 

20 



DOWN high before UPt 



sa 

13 

17 

20 


Minimum Hold 

Data after LOADt 




3 

5 

5 


Time 

UP High after DOWNt 

th 



0 

0 

0 

ns 


DOWN High after UPt 




0 

0 

0 


Maximum Input Capacitance 

ClN 


□ 




pF 

Power Dissipation Capacitance* 

Cpd 


80 




PF 


* Crd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 1QQ Synchronous 4-Bit Up/Down 

KS74HCTLS ' Binary Counters with Dual Clock 


FEATURES 


DESCRIPTION 


• Look-ahead circuitry enhances cascaded counters 

• Fully synchronous in count modes 

• Parallel asynchronous load for modulo-N count 
lengths 

• Asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol — 8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 




— 


B C 

1 

16 

ID V C c 

QaC 

2 

15 

□ ^ 


3 

14 

□ CLR 

DOWN C 

4 

13 

□ BO 

UP C 

5 

12 

□ cQ 

Qc C 

6 

11 

□ LOAD 

Qd £ 

7 

10 

□ c 

GND C 

a 

9 

□ D 


FUNCTION TABLE 


These are high-speed synchronous reversible 4-bit binary 
counters. Synchronous operation is provided by having all 
flip-flops clocked simultaneously so that the outputs change 
coincidently with each other when so instructed by the 
steering logic. This mode of operation eliminates the out- 
put counting spikes normally associated with asynchronous 
(ripple clock) counters. 

The outputs of the four flip-flops are triggered by a low-to- 
high-level transition of either count (clock) input (Up or 
Down). The direction of counting is determined by which 
count input is pulsed while the other count input is high. 

All four counters are fully programmable; that is, each out- 
put may be preset to either level by placing a low on the 
load input and entering the desired data at the data inputs. 
The output will change to agree with the data inputs in- 
dependently of the count pulses. This feature allows the 
counters to be used as modulo-N dividers by simply modi- 
fying the count length with the preset inputs. 

A clear input has been provided that forces all outputs to 
the low level when a high level is applied. The clear func- 
tion is independent of the count and the load inputs. 

These counters were designed to be cascaded without the 
need for external circuitry. The borrow output (BO) 
produces a low-level pulse while the count is zero (all out- 
puts low) and the count-down input is low. Similarly, the 
carry output (CO) produces a low-level pulse while the 
count is maximum (9 or 1 5) and the count-up input is low. 
The counters can then be easily cascaded by feeding the 
borrow and carry outputs to the count-down and count- 
up inputs, respectively, of the succeeding counter. 
These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


OPERATING MODE 

INPUTS 

OUTPUTS 

CLR 

LOAD 

UP 

DOWN 

A 

B 

C 

D 

Qa 

Qb 

Qc 

Qd 

CO 

BO 


H 

X 

X 

L 

X 

X 

X 

X 

mm 

— 


— 

H 

L 

reset (clear) 

H 

X 

X 

H 

X 

X 

J_l 

X 

B 

D 


B 

H 

H 


L 

L 

X 

L 

L 

L 

L 

L 

R 

n 


H 

H 

L 


L 

L 

X 

H 

L 

L 

L 

L 





H 

H 

parailel load 

L 

L 

L 

X 

H 

H 

H 

H 





L 

H 


L 

L 

H 

X 

H 

H 

H 

H 





H 

H 

count up 

L 

H 

t 

H 

X 

X 

X 

X 


H* 

H 

count down 

L 

H 

H 

t 

X 

X 

X 



H 

H** 


H= HIGH voltage level t= LOW-to-HIGH clock transition 
L= LOW voltage lovel * CO = UP at terminal count up (HHHH) 

X= don’t care * * BO = DOWN at terminal count down (LLLL) 
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KS54HCTLS f O“? Synchronous 4-Bit Up/Down 

KS74HCTLS * r ^ Binary Counters with Dual Clock 
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KS54HCTLS f QO 
KS74HCTLS 


Synchronous 4-Bit Up/Down 
Binary Counters with Dual Clock 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5 V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . ..-65°Cto+150°C 
Power Dissipation Per Package, P g t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40° C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
I o =-20mA 
lo=-4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

< 

o 

GO o 

00 I 
p 

... 

Vcc -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VoL 

Vin=Vih or Vil 
l o =20^A 
lo=4mA 
lo = 8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin— V cc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS Synchronous 4-Bit Up/Down 

KS74HCTLS Binary Counters with Dual Clock 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <6 ns), HCTLS1 93 






T„ = 25°C 
V CC = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 


Conditionst 

T a = — 40°C to + 85°C 
V CC = 5.0V±10% 

T a = — 55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 





ryp 



Maximum Clock Frequency 

fmax 


35 

25 

20 

18 

f?wi\ 

Maximum Propagation Delay, 

tpLH 


18 

25 

31 

37 

ns 

UP to CO 


tpHL 


18 

25 

31 

37 

Maximum Propagation Delay, 

tpLH 


18 

24 

30 

36 

ns 

DOWN to BO 


tpHL 

Ci_=50pF 

18 

24 

30 

36 

Maximum Propagation Delay, 

TpLH 


32, 

42 

52 

63 

ns 

UP or DOWN to any Q 

tpHL 


32 

42 

52 

63 

Maximum Propagation Delay, 

tpLH 


30 

40 

50 

60 

ns 

LOAD to any Q 


tpHL 


30 

40 

50 

60 

Maximum Propagation Delay, 

CLR to any Q 

tpHL 


18 

24 

30 

36 

ns 


CLR High 



10 

13 

17 

20 


Minimum Pulse 

LOAD Low 

tw 


10 

13 

17 

20 

ns 

Width 

UP or DOWN High 
or Low 



10 

13 

17 

20 



Data before LOADt 



10 

13 

17 

20 



CLR Inactive before 
UPt or DOWNt 



10 

13 

17 

20 

ns 

Minimum Setup 
Width 

LOAD Inactive before 
UPf or DOWNt 

tsu 


10 

13 

17 

20 

ns 


UP high before 
DOWNt 



10 

13 

17 

20 



DOWN high before UPt 



10 

13 

17 

20 


Minimum Hold 

Data after LOADt 



1 

3 

5 

5 


Time 

UP High after DOWNt 

th 


0 

0 

0 

0 

ns 


DOWN High after UPt 



0 

0 

0 

0 


Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 


80 




pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS IQ A 4-Bit Bidirectional 

KS74HCTLS 1 Universal Shift Registers 


FEATURES 


DESCRIPTION 


• Parallel-to-Serial, Serial-to-Parallel Conversions 

• Left or Right Shifts 

• Parallel Synchronous Loading 

• Direct Overriding Clear 

• Temporary Data Latching Capability 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


clrC 

1 

"^7 

16 

SR SER C 

z 

15 

aC 

3 

14 

8 C 

4 

13 

<=[ 

5 

12 

D C 

8 

11 

sl serQ 

7 

10 

gndC 

8 

9 


hvo 


Qclk 

SI 


These bidirectional shift registers feature parallel outputs, 
right-shift and left-shift serial inputs, operating-mode-control 
inputs, and a direct overriding clear line. The register has 
four distinct modes of operation: 

— Inhibit clock (temporary data latch/do nothing) 

— Shift-right (in the direction Qa toward Qd) 

— Shift-left (in the direction Qd toward Qa) 

— Parallel (broadside) load 

Synchronous parallel loading is accomplished by applying 
the four bits of data and taking both mode control inputs, 
SO and SI , high. The data is loaded into the associated 
flip-flops and appear at the outputs after the positive tran- 
sition of the clock input. During loading, serial data flow 
is inhibited. 

Shift-right is accomplished synchronously with the rising 
edge of the clock pulse when SO is high and SI is low. 
Serial data for this mode is entered at the shift-right data 
input. When SO is low and SI is high, data shifts left syn- 
chronously and new data is entered at the shift-left serial 
inputs. Clocking of the flip-flop is inhibited when both mode 
control inputs are low. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 



H=high level (steady state) 

L=low level (steady state) 

X= irrelevant (any input, including tran- 
sitions) 

t= transition from low to high level 
a,b,c,d=the level of steady-state input at 
inputs, A,B,C, or D, respectively. 
Qao. Qbo, Qco, QDo = the level of Qa. 
Qb, Qc, or Qp, respectively, before 
the indicated steady-state input condi- 
tions were established. 

QAn, QBn, Qcn, Qon=the level of Qa, 
Qb, Qc, respectively, before the most- 
recent t transition of the clock. 
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KS54HCTLS 4 Q A 4-Bit Bidirectional 

KS74HCTLS * Universal Shift Registers 

LOGIC DIAGRAM 

(positive logic) 


PARALLEL INPUTS 



typical clear, load, right-shift, inhibit, and clear sequences 





PARALLEL \ 8 

OATA S 
INPUTS C 




OUTPUTS 


L D i L 



CLEAR LOAD CLEAR 
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KS54HCTLS AQA 
KS74HCTLS 


4-Bit Bidirectional 
Universal Shift Registers 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to + 7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P g t ....... 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

V| N =V IH or VlL 
l 0 = — 20/iA 
lo = — 4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l o = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0' 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0jiA 


8.0 

80.0 

160.0 

m a 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0fiA 
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KS54HCTLS 4Q A 4-Bit Bidirectional 

KS74HCTLS f Universal Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , t f <6 ns), HCTLS1 94 


Characteristic 

Symbol 

Conditions^ 

T, = 25°C 
V cc = 5.0 V 

KS74HCTLS 

T a = — 40°C to + 85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T a = — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 





Typ 


Guaranteed Limits 


Maximum Clock Frequency 

fmax 


40 

30 

25 

20 

MHz 

Maximum Propagation Delay, 

tpLH 


18 

24 

30 

36 

ns 

CLK to Q h 


tpHL 

C L =50pF 

18 

24 

30 

36 

Maximum Propagation Delay, 

CLR to Q h 

tpHL 


21 

28 

35 

42 

ns 

Minimum 

CLR to Low 

tw 


12 

16 

20 

24 

ns 

Pulse Width 

CLK High or Low 


12 

16 

20 

24 

Minimum Setup Time, 

Any Input before CLKt 

ts 


10 

17 

20 

20 

ns 

Minimum Hold Time, 

Data after CLKt 

ts 


0 

0 

0 

0 

ns 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS -f Q/T 4-Bit Bidirectional 

KS74HCTLS ' Universal Shift Registers 


FEATURES 


DESCRIPTION 


• Parallel-to-Serial, Serial-to-Parallel Conversions 

• Parallel Synchronous Loading 

• J and K Inputs to First Stage 

• Right-shift Only with Complementary Outputs on Last 
Stage 

• Direct Overriding Clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 



These 4-bit registers feature parallel inputs, parallel outputs, 
J-K serial inputs, shift/load control input, and a direct over- 
riding clear. The registers have two modes of operation: 

Parallel (broadside) load 

Shift (in the direction Aa toward Qd) 

Parallel loading is accomplished by applying the four bits 
of data and taking the shift/load control input low. The data 
is loaded into the associate flip-flops and appears at the 
outputs after the positive transition of the clock input. During 
loading serial data flow is inhibited. 

Shifting is accomplished synchronously when the shift/load 
control input is high. Serial data for this mode is entered 
at the J-R inputs. These inputs permit the first stage to per- 
form as a J-K, D-, or T-type flip-flop as shown in the func- 
tion table. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


H=high level (steady state) 

L=low level (steady state) 

X=irrelevant (any input, including tran- 
sitions) 

t = transition from low to high level 
a,biC,d=the level of steady-state input at 
A,B,C, or D, respectively. 

Qao, Qbo, Qco, QDo=the level of Qa, 
Qb, Qc. or Qd, respectively, before 
the indicated steady-state input condi- 
tions were established. 

QAn, GBn, Qen=the level of Qa, Qb or Qc, 
respectively, before the mostrecent 
transition of the clock. 




INPUTS 







OUTPOUTS 



CLK 

SERIAL 

PARALLEL 

Qa 

Qb 

Qc 

Qd 

Qo 

CLR 

SHIFT/LOAD 

J 

K 

A 

B 

c 

D 

L 

X 

X 

X 

X 

X 

X 

X 

X 

L 

L 

L 

L 

H 

H 

L 

t 

X 

X 

a 

b 

c 

d 

a 

b 

c 

d 

d 

H 

H 

L 

X 

X 

X 

X 

X 

X 

O 

Q 

o 

o 

o 

O 

o 

CO 

o 

o 

< 

o 

Qdo 

H 

H 

t 

L 

H 

X 

X 

X 

X 

Qao 

Qao 

Ql3n 

Qcn 

Qcn 

H 

H 

t 

L 

L 

X 

X 

X 

X 

L 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

t 

H 

H 

X 

X 

X 

X 

H 

QAn 

QBn 

Qcn 

Qcn 

H 

H 

t 

H 

L 

A 

X 

X 

X 

QAn 

QAn 

QBn 

Qcn 

Qcn 
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KS54HCTLS 

KS74HCTLS 


4-Bit Bidirectional 
Universal Shift Registers 
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KS54HCTLS 1QC 
KS74HCTLS 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0,5 V to + 7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V C c +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, P^T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


4-Bit Bidirectional 
Universal Shift Registers 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf . . . . Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

V| N — V| H or Vil 
lo= — 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -o.i 

3.84 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
, lo=20pA 
lo = 4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

M A 

Maximum Quiescent 
Supply Current 

Additional Worst 
Case Supply 

Current 

Icc 

Vin = Vcc or GND 

louT~0pA 


8.0 

80.0 

160.0 

pA 

Alec 

per input pin 

V| = 2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 ' 

3.0 

mA 
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KS54HCTLS 1Q£Z 4-Bit Bidirectional 

KS74HCTLS ' Universal Shift Registers 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS1 95 





— 

Ta = 25°C 
Voc = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 


Conditions 1 

T a = - 40°C to + 85°C 
V C c = 5.0V±10% 

T a = -55°C to + 125°C 
Vcc = 5.0V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


50 


25 

20 


Maximum Propagation Delay, 

tpLH 

Ci_=50pF 

18 

m 

30 

36 

IBM 

CLK to Q h 


tpHL 

18 

isi 

30 

36 


Maximum Propagation Delay, 

CLR to Qh 

tPHL 


21 


35 

42 

ns 

Maximum 

CLR Low 



10 

ESI 

15 

20 


Pulse Width 

CLK High or Low 

tw 


12 


20 

24 

Minimum 

SH/LD High 



15 


25 

25 


Setup Time 

Serial or Parallel 

tsu 


12 


20 

24 


before CLKt 

CLR inactive 



15 


25 

25 


Minimum 

Hold Time 
after CLKt 

SH/LD High 

th 


0 

0 


0 


Serial or Parallel 
Data 


0 

0 


0 

Maximum Input Capacitance 

C|N 


5 





Power Dissipation Capacitance* 

Cpo 






El 


* Cpo determines the no-load dynamic power dissipation: Pq=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. ‘ 
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KS54HCTLS 0-//1 
KS74HCTLS ^ ,u 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol = 24mA @ Voi = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


Input 

Output 

G A 

; Y 

L L 

H 

L H 

L 

H X 

Z 


Octal Buffers and Line Drivers 
with 3-State Outputs 


DESCRIPTION 

These high-speed octal buffers and line drivers are design- 
ed specifically to improve both the performance and den- 
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54HCTLS 04 f) Octal Buffers and Line Drivers 

KS74HCTLS ^ - M with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins . ±250 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N); — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85 °C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = -40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V,n=Vih or Vil 
l o =-20 M A 
lo=-6mA 

Vcc 

4.2 

V C c -0.1 
3.98 

Vcc -0.1 

3.84 

< 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VoL 

I o =20mA 

0 

0.1 / 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

•in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fA 
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KS54HCTLS 04/) Octal Buffers and Line Drivers 

KS74HCTLS ^ * ** with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , t(<6 ns), HCTLS2 1 0 







25*C 

KS74HCTLS 

KS54HCTLS 






T a “ 

T,= -40°C to + 85°C 

T,= -55°C to +125°C 


Characteristic 

Symbol 

Conditions' 

Vcc = 

5.0V 



Unit 




V C c = 5.0V ±10% 

Vcc = 5.0V ± 10% 





Typ 

Guaranteed Limits 



tpLH 

C L =50pF 

13 

18 

22 

27 


Maximum Propagation Delay, 

A to Y 

Cl= 1 50pF 

16 

21 

27 

33 

ns 

tpHL 

C L =50pF 

13 

18 

22 

27 


C L = 1 50pF 

16 

21 

27 

33 



tpZH 


Ci_ = 50pF 

17 

23 

29 

34 


Maximum Output_Enable 

Time, Enable to Y 

R L =1kn 

C L =1 50pF 

20 

26 

34 

40 

ns 

tpZL 

C L =50pF 

17 

23 

29 

34 



Cl= 1 50pF 

20 

26 

34 

40 


Maximum Output Disable 

tpHZ 

R l = 1 kfi 


16 

21 

26 

32 

ns 

Time, Enable to Y 

tpLZ 

C L =50pF 

16 

21 

26 

32 

Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 




PF 

Power Dissipation 

CpD 

Output Disabled 

5 




PF 

Capacitance* (per stage) 

Output Enabled 

30 





* Cpd determines the no-load dynamic power dissipation. Pd=Cpd Vcc ; fm 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


3-Line to 8-Line Decoders/Domultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0,5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used with high-speed memories utilizing a fast enable 
circuit. The delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. This means that the effective system 
delay introduced by the decoder is negligible. 

The conditions at the binary select inputs and the three 
enable inputs select one of eight input lines. Two active- 
low and one active-high enable inputs reduce the need for 
external gates or inverters when expanding. 

A 24-line decoder can be implemented without external 
inverters and a 31 -line decoder requires only one inverter. 
An enable input can be used as a data input for 
demultiplexing applications. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


a[ 
B C 
c C 

1 

2 

3 

-^7 

16 

15 

14 

H ^ cc 

□ VO 
□ Y1 

Enable 

Inputs 

Select 

Inputs 




Outputs 



Y7 

G1 

G2* 

C 

B 

A 

Y0 Y1 

Y2 

Y3 

Y4 

Y5 

Y6 

G2A □ 

4 

13 

□ Y2 

X 

H ; 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

G2B C 

5 

12 

□ Y3 

L 

X 

X 

X 

X 

L 

L 

L 

L 

L 

L 

L 

L 

G, C 

6 

1 1 

□ Y4 

H 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

Y7 C 

7 

10 

□ Y5 

H 

L 

L 

L 

H 

L 

H 

L 

L 

L 

L 

L 

L 

GNO Q 

8 

9 

□ Y6 

H 

L 

L 

H 

L 

L 

L 

H 

L 

L 

L 

L 

L 





H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 





H 

L 

H 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 





H 

L 

H 

L 

H 

L 

L 

L 

L 

L 

H 

L 

L 





H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 

L 





• H 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

H 


*G2=G2A+G2B 
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KS54HCTLS OOO 
KS74HCTLS 


3-Line 8-Line Becoders/Demultipiexers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V C c +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg • . . -65°C to +150°C 
Power Dissipation Per Package, Pgl 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS/4HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OOQ 
KS74HCTLS 


3-Line 8-Line Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V, L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
lo=- 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VoL 

Vin=Vih or Vil 
lo = 20pA 
lo=4mA 
lo=8mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

FA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or'GND 

louT=OpA 


8.0 

80.0 

160.0 

fa 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V Z =2.4V 

Other Inputs: 

At Vcc or GND 
lo—O 


2.7 

2.9 

3.0 

mA 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS238 


Characteristic 

Symbol 

Conditions' 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T„ = -55°C to + 125“C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A, B, C or any Y 

tPLH 

C L =50pF 

22 

30 

37 

45 

ns 

tPHL 

22 

30 

' 37 

45 

Maximum Propagation Delay, 

G1 to any Y 

tPLH 

24 

32 

40 

48 - -1 

ns 

tPHL 

24 

32 

40 

48 

Maximum Propagation Delay, 

G2A or G2B to any Y 

tPLH 

18 

25 

31 

37 

ns 

tPHL 

18 

25 

31 

37 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 


50 




PF 


* Cpd determines the no-load dynamic power dissipation: Po=Cpo Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OOQ 
KS74HCTLS 


Dual 1-of-4 Decoders/Demultiplexers 


FEATURES 

• Designed specifically for high-speed memory 
decoders and data transmission systems 

• Incorporates 2 enable inputs to simplify cascading 
and/or data reception 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices are designed to be used in high- 
performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high- 
performance memory systems, these decoders can be 
used to minimize the effects of system decoding. When 
used with high-speed memories utilizing a fast-enable 
circuit, the delay times of these decoders and the enable 
time of the memory are usually less than the typical access 
time of the memory. 

This means that the effective system delay introduced by 
the decoder is negligible. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


15 C 

1 

16 

1AC 

2 

15 

ibH 

3 

14 

1 YOQ 

4 

13 

1Yl£ 

5 

12 


6 

11 

1Y3Q 

7 

10 

gndC 

8 

9 


□ 2V0 

□ 2Y1 

□ 2Y2 


| Inputs 


Outputs 

Y1 Y2 

Y3 

Enable 

Select 

Y0 

G 

B 

A 

H 

X 

X 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

L 

L 

L 

H 

L 

H 

L 

L 

L 

H 

L 

L 

L 

H 

L 

L • 

H 

H 

L 

L 

L 

H 
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KS54HCTLS 

KS74HCTLS 


Dual 1-of-4 Decoders/Demultiplexers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, V| N , Vout 0V to V C c 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OOQ 
KS74HCTLS 


Dual 1-of-4 Decoders/Demultiplexers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 






2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

ViN=ViHorViL 
l o =-20pA 
lo=— 4mA 

Vcc 

4.2 

Vcc — 0.1 
3.98 

V CC -0.1 

3.84 

Vcc -0.1 

3.7 




V|N=V| H or VlL 






Maximum Low-Level 


Io=20mA 


0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 




lo=8mA 


0.39 

0.5 





Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 




Vin=V C c or GND 

louT=OfiA 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=O^A 








AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS239 


Characteristic 

Symbol 

Conditions 1 

— 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T„= — 40“C to +85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T a = -55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay, 

A or B any Y 

tPLH 

C L =50pF 

E 


37 

45 

ns 

tpHL 

WBi 


37 

45 

Maximum Propagation Delay, 

G to any Y 

tPLH 

m 

8 

35 

42 

ns 

tpHL 

§f!9 

8 

35 

42 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 


50 

■ 



PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


4£ SAMSUNG 

















KS54HCTLS nA n 30 A 1/0 A A Octal Buffers and Line 
KS74HCTLS Q r j vers w jth 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed octal buffers and line drivers are design- 
ed specifically to improve both the performance and den- 
sity of 3-state memory address drivers, clock drivers, and 
bus-oriented receivers and transmitters. 

The designer has the choice of combinations of inverting/ 
non-inverting outputs and symmetrical complementary in- 
put control (both active-low, or one active-low, the other 
active-high). 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAMS 



2G for '240 and 244 
2G for '241 


121 r£T 

(18) 

'*• ‘ rC 

(16) 

< 61 rC" 

(14) ^ 

[po- 

(8) r£T 

(12) i 

(19> c£> 

rcri 

(9) . 

■ po- 

' ,31 p£T 

(7) 

" 6I rCT 

(5) 

po- 



-cRl 


t2) R 

' (13) 

P 

, ,4) 

‘ (16) 

R 

. 161 _ 

» (M) 

P 







R 


R 


h£- 


i 121 rC - * 

‘ 08) 

i P 

rTl 

‘ (16) 

1 I 

, « rT“ 

* (Mj 

3 P 



R^ 


R 


R 


R 


R 


FUNCTION TABLE 


Input 

’241, ’244 

’240 

Output 

Output 

G 

G 

A 

Y 

Y 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

X 

Z 

Z 
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KS54HCTLS 

KS74HCTLS 


OA0/QA1/OAA Octal Buffers and Line 

Drivers with 3-State Outputs 


Absolute Maximum Ratings* 

Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) . ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 

Power Dissipation Per Package, Pdt 500 mW- 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) . 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



_ 20 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



. 08 . 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20pA 
lo= -6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

v cc -o.i 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20piA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0pA 

■ 

8.0 

80.0 

160.0 

pA 


T Power Dissipation temperature derating. 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OAf)/OA 1 IOAA Octal Buffers and Line 
KS74HCTLS r p r j vers w jfh 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr. tf<6 ns), HCTLS240 , HCTLS241 , HCTLS244 








KS74HCTLS 

KS54HCTLS 






T, = 25°C 

T.= -40°C to + 85°C 
V C c = 5.0V ±10% 

T, = - 55°C to +125°C 
V CC = 5.0 V ± 10% 


Characteristic 


Condition st 

Vcc = 

5.0V 






Typ 

Guaranteed Limits 






18 

22 

27 


Maximum Propagation Delay, 

A to Y 



21 

27 

33 

ns 

tpHL 



18 

22 

27 



IS 

21 

27 

33 



tpZH 


C L =50pF 

17 

23 

29 

34 


Maximum Output Enable 

Time, Enable to Y 


Cl= 1 50pF 

20 

26 

34 

40 

ns 

tpZL 

Ct=50pF 

17 

23 

29 

34 



C|_= 1 50pF 

20 

26 

34 

40 


Maximum Output Disable 

tpHZ 



IS 

21 

26 

32 

ns 


tpLZ 


IS 

21 

26 

32 




5 




pF 




10 




pF 

Power Dissipation 

CpD 

Output Disabled 

5 




PF 

Capacitance* (per stage) 

Output Enabled 

30 





* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f - 
t For AC switching test circuits and timing waveforms see section 2. 
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Quad Bus Transceivers 
with 3-State Outputs 


KS54HCTLS 

KS74HCTLS 


242/243 


FEATURES 

• 2-Way Asynchronous Communication Between Data 
Buses 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

These four-data line transceivers are designed for 
asynchronous two-way communications between data 
buses. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V C c and 
ground. 


FUNCTION TABLE 


gabC 

1 



14 

NCC 

2 

13 

aC 

3 

12 

A2C 

4 

1 1 

A3C 

5 

10 

A4[^ 

6 

9 

gnd[I 

7 

8 


INPUTS 

’242 

’243 

GAB 

GBA 

L 

L 

A to B 

A to B 

H 

H 

B to A 

B to A 

H 

L 

Isolation 

Isolation 

L 

H 

Isolation 

— 

Isolation 


LOGIC DIAGRAMS 


’242 ’243 
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Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V CC +0.5V) . . . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc + 0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ' ±250 mA 

Storage Temperature Range, T s tg • • • -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Quad Bus Transceivers 
with 3-State Outputs 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to + 85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
lo — — 20 jjA 
lo= -6mA V 

Vcc 

4.2 

Vcc -0.1 
3.98 

V C c -0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=V| H or V il 






Maximum Low-Level 

VOL 

l o = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 = 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

8A 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = V cc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

M A 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0hA 
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Quad Bus Transceivers 
with 3-State Outputs 


KS54HCTLS 

KS74HCTLS 


242/243 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS242 , HCTLS243 


Characteristic 

Symbol 

Conditions 1 

T. = 25°C 
V cc = 5.0V 

KS74HCTLS 

T,= -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T,= — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 



C L =50pF 

14 


22 

27 


Maximum Propagation Delay, 


C L =1 50pF 

17 


27 

33 

ns 

A to B or B to A 


Ci_=50pF 



22 

27 



C L =150pF 



27 

33 


Maximum Output 



Ci_=50pF 


30 

38 

45 


Enable Time 


R L =1kQ 

C L =150pF 


33 

43 

51 

ns 



C L =50pF 


30 

38 

45 

GAB to B, GBA to A 

tpZL 


C L =150pF 


33 

43 

51 


Maximum Output Disable 

tpHZ 

R l =1 kfi 



25 

31 

37 

ns 



C L =50pF 


25 

31 

37 




5 




PF 



Output Disabled 

10 




PF 

Power Dissipation Capacitance* 


Output Disabled 





PF 

(per stage) 


Output Enabled 







Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f.n- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTL$ QA C Octal Bus Transceivers with 

KS74HCTLS 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-state outputs with high drive current 

(Iol =24mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed octal bus transceivers are designed 
for synchronous two-way communication between data 
buses. The control function implementation minimizes 
external timing requirements. 

The devices allow data transmission from the A bus to 
the B bus or from the B bus to the A bus depending 
upon the logic level at the direction control (DIR) input. 
The enable input (G) can be used to disable the device 
so that the buses are effectively isolated. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 




\Z7 

DIR C 

1 

20 

A1 C 

2 

19 

A2 C 

3 

18 

A3 C 

4 

17 

A4 C 

5 

16 

A5 £ 

6 

15 

A6 £ 

7 

14 

a/E 

8 

13 

A8 Q 

9 

12 

GND E 

10 

1 1 


Vcc 

S' 

B1 

B2 

B3 

B4 

B5 

B5 

B7 

B8 


FUNCTION TABLE 


Inputs 

Operation 

G 

DIR 

L 

L 

Bus B Data to Bus A 

L 

H 

Bus A Data to Bus B 

H 

X 

Isolation 
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KS54HCTLS OAC 
KS74HCTLS 


Octal Bus Transceivers with 
3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, V| N , Vout . . 0V to V C c 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , t f Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V, L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or V| L 
l o =-20pA 
lo=-6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin = V| H or Vil 
l o = 20pA 
lo= 1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

Vi = 2.4V 
other Inputs, 
at Vcc or GND 
lout=0pA 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS OAtZ & Octal Bus Transceivers with 

KS74HCTLS 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS245 






T, = 25°C 

KS74HCTLS 

T.= - 40®C to +85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T,= — 55°C to +125®C 
Vcc = 5.0V ± 10% 


Characteristic 

Symbol 

Conditions 1 

Vcc = 

5.0V 

Unit 





Typ 

Guaranteed Limits 



tpLH 

C L =50pF 



15 

18 


Maximum Propagation Delay, 

A to B or B to A 

C L = 1 50pF 



20 

34 

ns 

tPHL 

C L =50pF 



15 

18 


Cl= 1 50pF 



20 

34 



tpZH 


Ct=50pF 

30 

40 

50 

60 


Maximum Output Enable 

Time, G to A or B 

R L -1kQ 

Cl= 1 50pF 

33 

43 

55 

66 

ns 

tpZL 


C L =50pF 

30 

40 

50 

60 



Cl= 1 50pF 

33 

43 

55 

66 


Maximum Output Disable 

tPHZ 

R L =1kfi 


KB 

m 

31 

37 

ns 

Time, G to A or B 

tpLZ 

C L =50pF 

IB 


31 

37 

Maximum Input Capacitance 

C|N 


m 




pF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 





Power Dissipation 
Capacitance* (per stage) 

Cpo 

G=V C c 

G=GND 

5 

30 






Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin" 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OM 
KS74HCTLS 1 


1-of-8 Data Selectors/Multiplexers 
with 3-State Outputs 


FEATURES 

• Three-State Version of ’151 

• Three-State Outputs Interface Directly with System 
Bus 

• Performs Parallel-to-Serial Conversion 

• Complementary Outputs Provide True and Inverted 
Data 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These data selectors/multiplexers contain full binary 
decoding to select one-of-eight data sources and feature 
strobe-controlled complementary three-state outputs. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state), the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Both outputs are controll- 
ed by the strobe (G). The outputs are disabled when G is 
high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 



FUNCTION TABLE 


INPUTS 

OUTPUTS 

SELECT 

STROBE 

Y 

W 

C 

B 

A 

G 


X 

X 

X 

H 

Z 

z 

L 

L 

L 

L 

DO 

DO 

L 

L 

H 

L 

D1 

D1 

L 

H 

L 

L 

D2 

D2 

L 

H 

H 

L 

D3 

D3 

H 

L 

L 

L 

D4 

D4 

H 

L 

H 

L 

D5 

D5 

H 

H 

L 

L 

D6 

D6 

H 

H 

H 

L 

D7 

D7 
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KS54HCTLS $■ 1-of-8 Data Selectors/Multiplexers 

KS74HCTLS * with 3State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, li« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Put 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 












KS54HCTLS OCZA 
KS74HCTLS 1 


1-of-8 Data Selectors/Multiplexers 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS251 







25°C 

5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions* 

Vcc = 

T a = - 40°C to + 85°C 
Vcc = 5.0V ±10% 

T„= - 55°C to + 125°C 
Vcc- 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 



tpLH 

C L =50pF 

20 

26 

33 

40 


Maximum Propagation Delay, 

A, B or C to Y 

C L =1 50pF 

23 

29 

38 

46 

ns 

tpHL 

Ci_=50pF 

20 

26 

33 

40 


C L =150pF 

23 

29 

38 

46 



fpLH 

C L =50pF 

25 

34 

42 

50 


Maximum Propagation Delay, 

A, B or C to w 

Cl= 1 50pF 

28 

37 

47 

56 

ns 

tpHL 

C L =50pF 

25 

34 

42 

50 


Cl= 1 50pF 

28 

37 

47 

56 



tPLH 

C L =50pF 

1 1 

15 

19 

22 


Maximum Propagation Delay, 

Any D to Y 

C L = 1 50pF 

14 

18 

24 

28 

ns 

tpHL 

C L =50pF 

1 1 

15 

19 

22 


C L =150pF 

14 

18 

24 

28 



tpLH 

C L =50pF 

17 

22 

28 

33 


Maximum Propagation Delay, 

Any D to W 

C L =150pF 

20 

25 

33 

39 

ns 

tpHL 

C L =50pF 

17 

22 

28 

33 


C L =150pF 

20 

r 25 

33 

39 



tpZH 

. 

C L =50pF 

24 

32 

40 

48 


Maximum Output Enable Time, 

G to Y or W 

R L =1k:« 

C L = 1 50pF 

27 

35 

45 

54 

ns 

tpZL 

C L =50pF 

24 

32 

40 

48 



C L =150pF 

27 

35 

45 

54 



tpHZ 


C L =50pF 

24 

32 

40 

48 


Maximum Output Disable Time, 

G to Y or W 

R L =1kfl 

C L =150pF 

27 

35 

45 

54 

ns 

tpLZ 

C L =50pF 

24 

32 

40 

48 



Cu= 1 50pF 

27 

35 

45 

54 


Maximum Input Capacitance 

C|N 


5 




pF 

Maximum Output Capacitance 

O 

O 

c 

Output Disabled 

10 




PF 

Power Dissipation 

Capacitance * 

CpD 


0 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS QCQ Dual l-of-4 Data Selectors/Multiplexers 

KS74HCTLS with 3-State Outputs 


FEATURES 

• Three-State Version of ’153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to— Serial Conversion 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

Each of these data selectors/muitiplexers contains inverters 
and drivers to supply full binary decoding data selection to 
the AND-OR gates. Separate output control inputs are pro- 
vided for each of the two four-line sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state) the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



SELECT 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

L 

L 

L 

H 

X 

X 

X 

L 

H 

L 

H 

X 

L 

X 

X 

L 

L 

L 

H 

X 

H 

X 

X 

L 

H 

H 

L 

X 

X 

L 

X 

L 

L 

H 

L 

X 

X 

H 

X 

L 

H 

H 

H 

X 

X 

X 

L 

L 

L 

H 

H 

X 

X 

X 

H 

L 

H 


Address inputs A and B are common to both sections. 
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KS54HCTLS QtZQ Dual 1-of~4 Data Selectors/Multiplexers 

KS74HCTLS with 3-State Outputs 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, ..... -0.5V to + 7V 
DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) . . . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . • -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5 V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85 °C 

KS54HCTLS: -55°C to + 1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 

KS74HCTLS 


Dual 1-of-4 Data Selectors/Multiplexers 
with 3-State Outputs 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 



KS74HCTLS 
T* = — 40°C to + 85°C 


Minimum High-Level 
Input Voltage 

V, H 


Maximum Low-Level 
Input Voltage 

VlL 


Minimum High-Level 
Output Voltage 

VOH 

V|N = V|H or V| L 
Io=-20mA 
lo= -6mA 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or V|L 
lo=20>iA 
lo=1 2mA 
lo=24mA 

Maximum Input 
Current 

■lN 

Vin = Vcc or GND 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0fiA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


Ml 



AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS253 



T, = 25®C 
V C c = 5.0V 


KS74HCTLS KS54HCTLS 

T, = -40°C to + 85°C T, = — 55°C to +125°C 
V C c = 5.0V±10% V CC = 5.0V± 10% 



Maximum Propagation Delay, 

tPLH 

C L =50pF 

C L =150pF 

24 

27 

32 

35 

A or B to Any Y 

tpHL 

C L =50pF 

C L =150pF 

24 

27 

32 

35 

Maximum Propagation Delay, 

tPLH 

C L =50pF 

C L = 1 50pF 

15 

18 

20 

23 

Data (any C) to any Y 

tpHL 

C L =50pF 

C L =150pF 

15 

18 

20 

23 

Maximum Output Enable 

tpZH 

C L =50pF 

R L - 1 Kn c L= 150 pF 

17 

20 

22 

25 

Time, G to Y 

tpZL 

C L =50pF 

C L =150pF 

17 
20 : 

22 

25 

Maximum Output Disable 

Time, G to Y 

tpHZ 

tpLZ 

R L =1kfi 

C L =50pF 

17 

17 

22 

22 

Maximum Input Capacitance 

C|N 

- 

5 


Maximum Output Capacitance 

CoUT 

Output Disabled 

10 


Power Dissipation 
Capacitance* 

CpD 






* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f.r 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS p/T 7/OiZQOuad 2-Line to 1 -Line Data Selectors/ 
KS74HCTLS Multiplexers with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/7 4LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’257 and ’258 multiplex signals from for-bit data 
sources to four-output-data lines in bus organized systems. 
The data presented at the outputs is non-inverted for the 
’257 and inverted for the ’258. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION FUNCTION TABLE 


A /B C 

1 



16 

iaC 

2 

15 

IB C 

3 

14 

1YC 

4 

13 

2A C 

5 

12 

2B Q 

6 

11 

2Y C 

7 

10 

GND [1 

8 

9 


4Y 

3A 

3B 

3Y 


Inputs 

Output Y 

Output 

Control 

select 

Data 

’257 

’258 

G 

A/B 

A 

B 



H 

X 

X 

X 

Z 

Z 

L 

L 

L 

X 

L 

H 

L 

L 

H 

X 

H 

L 

L 

H 

X 

L 

L 

H 

L 

H 

X 

H 

H 

L 
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KS54HCTLS Q C 7/0 CO Quad 2-Line to 1-Line Data Selectors/ 
KS74HCTLS 7 Multiplexers with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85° C 

KS54HCTLS: -55°C to +125°C 
Input Rise ? Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Tj 

= 25°C 

KS74HCTLS 

T a = - 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 ' 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or V IL 
lo= — 20 M A 
lo=-6mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc — 0.1 

3.84 

V CC - 0.1 

3.7 

V 



V| N — V| H or Vil 






Maximum Low-Level 

VOL 

lo = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 =1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


± 0.1 

± 1.0 

± 1,0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout=Vcc or GND 


±0.5 

±5.0 

± 10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0jiA 


8.0 

80.0 

160.0 

fa 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0mA 

• 
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KS54HCTLS O C “7 /OtZQ Quad 2-Line to 1 -Line Data Selectors/ 
KS74HCTLS "I ^v/C/ Multiplexers with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , t f <6 ns), HCTLS257, HCTLS258 







25°C 

KS74HCTLS 

KS54HCTLS 






T» - 

T, = — 40°C to +85°C 

T.= - 55°C to + 125°C 

Unit 

Characteristic 

Symbol 

Conditions' 

Vcc = 

5.0V 

V cc = 5.0 V ±10% 

V CC = 5.0 V ± 10% 





Typ 

Guaranteed Limits 



tPLH 

C L =50pF 

14 

18 

23 

27 


Maximum Propagation Delay, 

A to B to any Y 

Cl= 1 50pF 

17 

21 

28 

33 

ns 

tpHL 

C L =50pF 

14 

18 

23 

27 


C L =150pF 

17 

21 

28 

33 



tPLH 

C|_=50pF 

16 

21 

26 

31 


Maximum Propagation Delay, 
A/B to any Y 

C|_= 1 50pF 

19 

24 

31 

37 

ns 

tpHL 

Ct=50pF 

16 

21 

26 

31 


C L =150pF 

19 

24 

31 

37 



tpZH 


C[_=50pF 

22 

30 

37 

45 


Maximum Output Enable 

Time, G to any Y 

R L =1kQ 

C L =150pF 

25 

33 

42 

51 

ns 

tpZL 

Ci_=50pF 

22 

30 

37 

45 



Cl= 1 50pF 

25 

33 

42 

51 


Maximum Output Disable 

tpHZ 

R L =1k0 


20 

27 

34 

41 

ns 

Time, G to any Y 

tPLZ 

C L =50pF 

20 

27 

34 

41 

Maximum Input Capacitance 

ClN 


5 




pF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 




pF 

Power Dissipation 

Capacitance * 

Crd 






PF 


Cpd determines the no-load dynamic power dissipation: Pq^Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OCQ 
KS74HCTLS 


FEATURES 

• 8-Bit parallel-out storage register performs serial-to- 
parallel conversion with storage 

• Asynchronous parallel clear 

• Active high decoder 

• Enable/Disable input simplifies expansion 

• Expandable for N-bit applications 

• Four distinct functional modes 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include "small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


8-Bit Addressable Latches 


DESCRIPTION 

The '259 is a high-speed addressable latch designed for 
general purpose storage applications in digital systems. It 
can be used for implementing working registers, serial- 
holding registers and active-high decoders or 
demultiplexers. 

The '259 has four di stinct modes of operation that are 
selected via the clear (CLR) and enable (G) inputs: 1 ) ad- 
dressable latch; 2) memory; 3) active-high eight-channel 
demultiplexer; and 4) clear. 

In the addressable latch mode, data on the data input (D) 
is written into the addressed latch. In this mode, data will 
be written into the addressed latch with all non-addressed 
latches remaining in their previous states. 

In the memory mode, all latches remain in their previous 
state and are unaffected by the data of address inputs. 

In the demultiplexing mode, addressed outputs will follow 
the state of the D input and all other outputs will remain low. 

In the clear mode, all outputs are low and unaffected by 
the address and data inputs. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LATCH SELECTION TABLE 



Addressable Latch 
Memory 

8-Line Demultiplexer 
Clear 


D “ the level at the data input. 

Qk> = the level Of Qio(i = Q, 1, ... 7, as appropriate) before the 
indicated steady-state input conditions were established. 


] Select Inputs 

S2 

SI 

SO 

n : n 

L 

L 

H 

L 

H 

L 

L 

H 

H 

H 

L 

L 

H 

L 

H 

H 

H 

L 

H 

H 

H 


Latch 

Addressed 

0 

1 
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KS54HCTLS O/TQ 
KS74HCTLS 


8-Bit Addressable Latches 


LOGIC DIAGRAM 


Cur g 


so SI S2 



QO Q1 Q2 Q3 Q4 Q5 Q6 Q7 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > V cc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V cc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vim, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to + 85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OCQ 
KS74HCTLS 


8-Bit Addressable Latches 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin = Vih or Vjl 
lo = — 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

aA 

Maximum Quiescent 
Supply Current 

Icc 

V| N =Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=O^A 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS259 


Characteristic 

Symbol 

Conditions t 

T a = 25°C 
V cc = 5.0V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 





Typ 


Guaranteed Limits 


Maximum Propagation Delay 

CLR to any Q 

tPHL 


22 

30 

37 

45 

ns 

Maximum Propagation Delay, 

tpLH 


20 

27 

34 

41 

ns 

Data to Any Q 


tPHL 


20 

27 

34 

41 

Maximum Propagation Delay, 

tpLH 

C L =50pF 

26 

34 

43 

51 

ns 

Address to any Q 


tPHL 

26 

34 

43 

51 

Maximum Propagation Delay, 

tpLH 


22 

30 

37 

45 

ns 

G to any Q 


tPHL 


22 

30 

37 

45 

Minimum Pulse 

CLR LOW 

w 


8 

10 

13 

15 

ns 

Width 

G Low 


8 

10 

13 

15 


Minimum Setup Time, 

Data or Address before Gt 

tsu 


8 

10 

13 

15 

ns 

Minimum Hold Time, 

Data or Address before Gt 

th 


-3 

0 

0 

0 

ns 

Maximum Input Capacitance 

ClN 


5 




pF 

Power Dissipation Capacitance* 

Cpd 


80 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Ofifi \ Quad Exclusive-NOR Gates 

KS74HCTLS with Open-Drain Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 m A @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to S.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These devices contain four independent exclusive-NOR 
gates with open-drain outputs. Using a suitable pull-up 
resistor, these outputs may be connected to other open- 
drain outputs to implement wired-AND functions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 



• 

~XD 

1 A C 

1 

14 

ibC 

2 

13 

IV c 

3 

12 

2Y Q 

4 

11 

2A C 

5 

10 

2B Q 

6 

9 

GND £ 

7 

8 


(3, 4, 10, 11) 


Vcc 

4B 

4A 

4Y 

3Y 


(1, 5, 8, 


(2, 6, 9, 13) 


12 ' pJ 

— -)D> — jg 

13) t 


FUNCTION TABLE 


Inputs 

Output 

A 

B 

Y 

L 

L 

H 

L 

H 

L 

H 

L 

L 

H 

H 
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Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jl 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Quad Exclusive-NOR Gates 
with Open-Drain Outputs 


t Power Dissipation temperature, derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Tj 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 



Vin=V|h or Vil 






Maximum Low-Level 

VOL 

l o =20>iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

05 



Maximum Input 
Current 

l|N 

Vin = V cc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Output 
Leakage Current 

bz 

Vin=Vi H or Vil 
Vout=Vcc 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V C c or GND 

louT=0fjA 


2.0 

20.0 

40.0 

fA 



per input pin 

■ 





Additional Worst 


Vi = 2.4V 

■ 





Case Supply 

Alee 

other Inputs: 

■ 

2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 






• 


Iout=0^A 

■ 


- 




AC ELECTRICAL CHARACTERISTICS (input t r , t,<6 ns), HCTLS266 


Characteristic 

Symbol 

Conditions f 

T a = 25°C 
Vcc = 5.0V 

KS74 HCTLS 

T a = — 40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54 HCTLS 

T a = - 55°C to + 1 25°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Propagation Delay 

tPLH 

C L =50pF 

R L =1kfi 

18 

25 

31 

37 

19 

tpHL 

16 

22 

28 

33 

Maximum Input Capacitance 

ClN 



5 




m 

Power Dissipation Capacitance* 

Cpd 

(per gate) 

15 




o 


Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm. 
t For AC switching test circuits and timing waveforms see section 2. 
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Octal D-Type Flip-Flops with Clear 


FEATURES 

• Eight positive-edge-triggered D-type flip-flops with 
single-rail outputs 

• Buffered common clock and asynchronous clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol =24mA @ Vol =0.5V) for direct bus Interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

These devices are high-speed octal registers. They con- 
sist of eight positive-edge-triggered D-type flip-flops with 
individual D inputs and Q outputs. All flip flops are loaded 
and cleared simultaneously by the common buffered clock 
(CLK) and clear (CLR) inputs. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse. When the clock input is at 
either the high or low level, the D input signal has no ef- 
fect at the output. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 



Vcc 

8Q 

8D 

7D 

7Q 

6Q 

60 

5D 

5Q 

CLK 


(Each Flip-Flop) 


Inputs 

Output 

CLR 

CLK 

D 

Q 

L 

X 

X 

L 

H 

t 

H 

H 

H 

t 

L 

L 

H 

L 

X 

Qo 


LOGIC DIAGRAM 


ID 2D 3D 4D 5D 6D 7D 8D 
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Octal D-Type Flip-Flops with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5 V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc + CL5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS. -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

T a = 

KS54HCTLS 
— 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20^A 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or Vil 







Maximum Low-Level 

VoL 

I o = 20 m A 

0 

0.1 

0.1 


0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 


0.4 

V 



lo=24mA 


0.39 

0.5 




Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0jiA 


8.0 

80.0 

160.0 

pA 



per input pin 







Additional Worst 


Vi=2.4V 







Case Supply 

Alec 

other Inputs: 


2.7 

2.9 


3.0 

mA 

Current 


at Vcc or GND 









louT=0pA 
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Octal D-Type Flip-Flops with Clear 


AC ELECTRICAL CHARACTERISTICS (Input t r , t(<6 ns), HCTLS273 


Characteristic 

Symbol 

Condition a 1 

T, = 25®C 
V CC = 5.0V 

KS74HCTLS 

T, = -40®C to +85 # C 
Vcc = 5.0V ±10% 

KSS4HCTLS 

T, = — 55 # C to +125°C 
V CC = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

Ci_=50pF 



25 

20 

IM 

Maximum Propagation Delay, 

CLK to any 

tpLH 

C L =50pF 
C L = 1 50pF 


27 

30 

33 

38 

40 

46 


tPHL 

Ci_=50pF 
Cl= 1 50pF 

20 

23, 

27 

30 

33 

38 

40 

46 

Maximum Propagation Delay, 

CLR to any Q 

tpHL 

C L =50pF 
Cl= 1 50pF 

20 

23 


33 

38 

40 

46 


Minimum Pulse 
Width 

CLR Low 

tw 



KEX 


20 


CLK High or Low 


m 


20 

Minimum Setup 
Time before 
CLKt 

Data 

tsu 


ggKTlJ 


17 

20 


Clear inactive 
State 



21 

25 

Minimum Hold Time, Data after CLKt 

th 



Kl 

0 

0 


Maximum Input Capacitance 

ClN 



■ 




Power Dissipation Capacitance* 

Cpd 

(per package) 

150 






* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 tin. 
t For AC switching test circuits and timing waveforms see section 2. 
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9-Bit Parity Generators/Checkers 


FEATURES 

• Generates Odd or Even Parity for Nine Data Lines 

• Cascadable for N-Bits Parity 

• Can be used to Upgrade Existing Systems using MSI 
Parity Circuits 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

floi =24 mA @ Vol =0.5V) for direct bus interface 

• inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These universal, nine-bit parity generators/checkers feature 
odd and even outputs to facilitate operation of either odd 
or even parity application. The word-length capability is easi- 
ly expanded by cascading. 

The devices can be used to upgrade the performance of 
most systems utilizing the ’180 parity generator/checker, 
Although the ’280 is implemented without expander inputs, 
the corresponding function is provided by the availability 
of an input at pin 4 and the absence of any internal con- 
nection at pin 3. This permits the ’280 to be substituted 
for the '1 80 in existing designs to produce an identical func- 
tion even if the devices are mixed with existing ’180’s. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 


Gd 

1 



14 

hC 

2 

13 

NC C 

3 

12 

>□ 

4 

11 

I EVEN Q 

5 

10 

1 ODD C 

6 

9 

GND Q 

7 

8 


NUMBER OF INPUTS A 

OUTPUTS 

THRU 1 THAT ARE HIGH 

I EVEN 

I ODD 

0,2, 4, 6, 8 

H 

L 

1,3, 4, 5, 9 

L 

H 
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KS74HCTLS 9-Bit Parity Generators/Checkers 



Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pdt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin. Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OOft 
KS74HCTLS £,OU 


9-Bit Parity Generators/Checkers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T. 

= 25°C 

KS74HCTLS 

T,= -40°C to +85°C 

KS54HCTLS 

T,= — 55°C to + 125°C 





BH 

Guaranteed Limits - 


Minimum High-Level 
Input Voltage 

V| H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V,h or V, L 
lo=-20 M A 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

Vol 

l o =20>iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

9 



per input pin 





■ 

Additional Worst 


V|=2.4V 





■ 

Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 





■ 



Iout=0/jA 





■ 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf«6 ns), HCTLS280 






— 

KS74HCTLS 

KS54HCTLS 




Conditions' 

T. = 25°C 

T.= -40°C to + 85°C 

T,= -55°C t6 +125°C 

Unit 

Characteristic 

Symbol 

Vcc = 

5.0V 

V CC = 5.0V ±10% 

Vcc = 5.0 V ± 10% 




Typ 

Guaranteed Limits 



PLH 

C[_=50pF 

30 

40 

50 

60 


Maximum Propagation Delay, 

C L =1 50pF 

33 

43 

55 

66 

ns 

tPHL 

C L =50pF 

30 

40 

50 

60 

Any input to I Even 



C u =150pF 

33 

43 

55 

66 



tpLH 

C L =50pF 

30 

40 

50 

60 


Maximum Propagation Delay, 

Any input to XOdd 

Cl= 1 50pF 

33 

43 

55 

66 

ns 

tPHL 

C L =50pF 

30 

40 

50 

60 


Cl = 1 50pF 

33 

43 

55 

66 


Minimum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpo 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OQQ 8-Bit Universal Shift/Storage Registers 

KS74HCTLS with 3-State Outputs 


FEATURES 

• Multiplexed I/O ports provides improved bit density 

• Four modes of operation: hold (store), shift, shift left, 
and load data 

• Operates with outputs enabled or at high impedance 

• Can be cascaded for N-bit word lengths 

• Direct overriding clear 

• Application: 

Stacked or push-down registers, buffer storage, and 
accumulator registers 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These eight-bit universal registers feature multiplexed I/O 
ports to achieve full eight-bit data handling. Two function- 
select inputs and two output-control inputs can be used 
to choose the modes of operation listed in the function 
table. 

Synchronous parallel loading is accomplished by taking both 
function-select lines SO and SI high. This places the three- 
state outputs in a high-impedance state and permits data 
that is applied on the I/O ports to be clocked into the 
register. Reading out of the register can be accomplished 
while the outputs are enabled in any mode. Clearing oc- 
curs asynchronously when CLR is low. Pulling either of the 
output controls, G1 or G2, high disables the outputs but 
this has no effect on clearing, shifting, or storage of data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 



Vcc 

SI 

SL 

Qh 

H/Q h 

F/Q f 

D/Q d 

B/Q b 

CLK 

SR 
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KS54HCTLS 

KS74HCTLS 


8-Bit Universal Shift/Storage Registers 
with 3-State Outputs 



B/Qb C/Q c 

D/Qd E/Q e F/Q f G/Q g 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

X 

X 

X 

X 

X 

X 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

Qbo 

Qco 

Qdo 

Qeo 

Qfo 

Qgo 

QAn 

QBn 

Qcn 

Qdo 

QEn 

QFn 

QAn 

Qbh 

Qcn 

QDn 

QEn 

QFn 

Qcn 

Qon 

QEn 

QFn 

QGn 

Qhh 

Qcn 

QDn 

QEn 

QFn 

QGn 

Qhn 


H Q G n 
L QGn 

Qbh H 
Qbp L 


When one or both output controls are high the eight input/output terminals are disabled to the high-impedance state; however, 
sequential operation or clearing of the register is not affected. 
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KS54HCTLS OQQ 8-Bit Universal Shift/Storage Registers 

KS74HCTLS with 3-state Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, li« 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): —1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


KS74HCTLS 

T,= -40°C to + 85°C 

KS54HCTLS 

T,= -55°C to +125°C 

Unit 

IBS 


Minimum 

High-Level 

Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum 

Low-Level 

Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High- 
Level Output 
Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 

Q’a and Q’ H outputs: 

!o= -4mA 

Qa thru Qh outputs: 
lo= -6 mA 

Vcc 

4.2 

4.2 

V CC -0.1 

3.98 

3.84 

V CC -0.1 

3.84 

3.7 

Vcc —0.1 

3.7 

V 

Miximum 

Low-Level 

Output Voltage 

VoL 

Vin=Vih or Vil 
l o =20^A 

Q'a and Q’h outputs: 
lo=4mA 
lo=8mA 

Qa thru Qh outputs: 
lo=1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.26 

0.39 

0.1 

0.33 

0.5 

0.33 

0.5 

0.1 

0.4 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable = Vin 
Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum 

Quiescent 

Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0mA 


8.0 

80.0 

160.0 

mA 

Additional Worst 
Case Supply 
Current 

AlcC 

per input pin 
Vi=2.4V 
other Inputs: 
at Vcc or GND 

Iout=0hA 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS OQQ 8-Bit Universal Shift/Storage Registers 

KS74HCTLS w!th 3m$tate Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS299 









KS74HCTLS 

KS54HCTLS 







T, = 2S°C 

T.= -40°C to +85®C 

T.= — 55°C to + 125°C 


Characteristic 


Conditions 7 

Vcc = 

5.0V 







Vcc = 5.0V ±10% 

Vcc = 5.0 V ± 10% 







Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


35 

25 

20 

18 

MHz 

Maximum Propagation Delay, 
CLK to Q'a or Q'h 

tpLH 



26 

35 

4 

53 

ns 

tpHL 

C|_=50pF r 

26 

35 

44 

53 

Maximum Propagation Delay, 
CLR to Q'a or Q'h 

tpHL 



30 

40 

50 

60 

ns 



tpLH 

C L =50pF 

24 

32 

40 

48 


Maximum Propagation Delay, 
CLK to Qa thru Qh 

C L =1 50pF 

27 

35 

45 

54 

ns 

tpHL 

C L = 50pF 

24 

32 

40 

48 



Cl= 1 50pF 

27 

35 

45 

54 


Maximum Propagation Delay, 

tpHL 

C L =50pF 

30 

40 

50 

60 

ns 

CLR to Q a thru Qh 

C L =150pF 

33 

43 

55 

66 



tpZH 


C L =50pF 

20 

26 

33 

39 


Maximum Output Enable Time, 

R L = 1 kfl 

C|_= 1 50pF 

23 

29 

38 

45 

ns 

G1 , G2, to Qa thru Qh 

tpZL 

C L =50pF 

20 

26 

33 

39 




Cl= 1 50pF 

23 

29 

38 

45 


Maximum Output Disable Time, 

tPHZ 

R L =1 kfl 

13 

17 

21 

26 

ns 

G1 , G2 to Qa thru Qh 

tpLZ 

C L =50pF 

13 

17 

21 

26 

Minimum 

CLK High or Low 

t w 



10 

13 

17 

20 

ns 

Pulse Width 

CLR Low 




10 

13 

17 

20 


SO and SI 




13 

17 

21 

25 


Minimum 

High-Level Inputs 

tsu 



10 

13 

17 

20 

ns 

Setup time 
before CLKt 

High-Level Inputs 



10 

13 

17 

20 

CLR Inactive 




10 

13 

17 

20 


Minimum 

Hold Time 

SO and SI 

th 



5 

7 

8 

10 

ns 

All Inputs 



0 

0 

0 

0 

after CLKt 



Maximum Input Capacitance 

ClN 






E9 

Maximum Output Capacitance 

CoUT 

Output Disabled 





n 

Power Dissipation Capacitance* 

Cpd 

- 





m 


Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS *300 A 8-Bit Shift Registers 

KS74HCTLS with Sign Extend 


FEATURES 

• Multiplexed inputs/outputs provide improved bit 
density 

• Sign extend function 

• Direct overriding clear 

• 3 state outputs drive bus lines directly 

• Function pin-out, speed and drive compatibility with 
54/74 LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current output 

(loL=24mA @ Vol= 0.5V) for for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices. 

• Wide Operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and military 
temperature range: 

KS74HCTLS : -40°C to +85° 

KS54HCTLS : -55°C to +125° 

• Package options include plastic “small outline” 
packages, standard plastic and ceramic 300-mil DIPs 


DESCRIPTION 

These 8 bit Shift registers have multiplexed input/output 
data ports to accomplish full 8-bit data handling in a single 
20-pin package. Serial data may enter the shift-right register 
through either Do or Di input as selected by the data 
select pin. A serial output is also provided. Synchronous 
parallel loading is achieved by taking the register enable 
and the S/P inputs low. This places the three-state in- 
put/output ports in the data input mode. Data are entered 
on the low-to-high clock transition. The data extend func- 
tion repeats the sign in the Qa flip flop during shifting. An 
overriding clear input clears the interna) register when taken 
low whether the outputs are enabled or off. The output 
enable does not affect synchronous operation of the 
register. 


PIN CONFIGURATION 


Register r— 
enable 1— 

i 

20 

V C c 

s/p C 

2 

19 

Data select (DS) 

Do Q 

3 

18 

Sigh extend (SE) 

A/Qa Q 

4 

17 


C/Qc C 

5 

16 

Jb/Qb 

E/Qe £ 

6 

15 

D/Qo 

G/Q g Q 

7 

14 

Jf/q f 

Output r— 
enable 

8 

13 

□ h/Qh 

Clear |_ 

9 

12 

□ Oh' 

GND [[ 

10 

1 1 

Clock 
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When the output enable is high, the eight input/output terminals are disabled to the high-impedance state: however, 
sequential operation or clearing of the register is not affected. If both the register enable input and the S/P input are 
low while the clear input is low, the register is cleared while the eight input/output terminals are disabled to the high- 
impedance state. 


H= high level (steady state) 

L= low level (steady state) 

X= irrelevant (any inputs, including transitions) 
t = transition from low to high level 

Qao-- Qho= the level of Qa through Qh, respectively, before the indicated steady-state conditions were established. 
QAn- .QHn= the level of Qa through Qh, respectively, before the most recent t transition of the clock. 

Do, Di = the level of steady-state inputs at inputs Do and Di respectively 
a...h— the level of steady-state inputs at input A through H respectively. 


LOGIC DIAGRAM 


REGISTER (1) 
ENABLE — 
G 
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KS54HCTLS QOQA 
KS74HCTLS 


8-Bit Shift Registers 
with Sign Extend 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to + 7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > Vcc +0.5V) ±20 r 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V CC +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ± 1 25 mA 

Storage Temperature Range, T st0 . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 
Ceramic Package (J): -12mW/°C from 100°C to 125°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74AHCT: -40°C to +85°C 

KS54AHCT: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


* Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T 

i = 25°C 







CBS 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
l o =-20>/A 
lo= -4mA 

DEj 

Vcc -0.1 
3.98 

< 

CO 8 
® 1 

A p 

Vcc —0.1 

3.7 

B 



Vin=Vih or Vil 





■ 

Maximum Low-Level 


l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

VOL 

lo=4mA 


0.26 

0.33 

0.4 

D 



lo=8mA 


0.39 

0.5 


■ 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 



±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin— V cc or GND 

loUT = 0fiA 

■ 

El 

80.0 

160.0 

E 



per input in 

■ 





Additional Worst 


V,=2.4V 






Case Supply 

Alee 

other Inputs: 

■ 


2.9 

3.0 


Current 


at Vcc or GND 


: ■ 






IOUT = 0pA 

■ 

■ 
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KS54HCTLS OOOA 8-Bit Shift Registers 

KS74HCTLS with Sign Extend 


AC ELECTRICAL CHARACTERISTICS (Input t r, t(<6 ns), HCTLS322A 


Characteristic 

Symbol 

Conditions t 

T a = 25°C 
V cc = 5.0V 

KS74HCTLS 

T A = - 40°C to +85®C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to + 125°C 
Vcc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation 

Delay, Clock to Qh' 

tPHL 

22 

33 

41 

50 

ns 

tPLH 

22 

33 

41 

50 

Maximum Propagation 

Delay, Clear to Qh’ 

tPHL 

27 

35 

44 

53 

ns 

Maximum Propagation 

Delay, Clock to Qa-Qh 

tpHL 

22 

33 

41 

50 

ns 

tPLH 

16 

25 

31 

38 

Propagation Delay 

Clear to Qa*Qh 

tPHL 

22 

35 

44 

53 

ns 

Output Enable Time 

tpZH 

R L =1 kO 
C L =50pF 

15 

35 

44 

53 

ns 

tpZL 

15 

35 

44 

53 

Output Disable Time 

tpHZ 

15 

25 

31 

38 

ns 

tPLZ 

15 

25 

31 

38 

Clock Pulse 

Width 

High 

tw 


12 

16 

20 

24 

ns 

Low 

tw 

12 

16 

20 

24 

Clear Pulse Width Low 

tw 

12 

16 

20 

24 

ns 

Minimum Data Set up Time 

ts 

13 

16 

20 

25 

ns 

Minimum Select Set up Time 

ts 

13 

16 

20 

25 

Minimum Data Hold Time 

th 

-3 

0 

0 

0 

ns 

Minimum Select Hold Time 

th 

7 

10 

12 

15 

Minimum Recovery Time 

tree 

15 

20 

25 

30 

ns 

Maximum Input Capacitance 

Cin 


5 




PF 

Power Dissipation Capacitance 

Cpd 


100 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 f + Icc Vcc- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54AHCT OEO 
KS74AHCT W* 


Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 


FEATURES 

• Inverting Version of ’153 

• Permits Multiplexing from N Lines to 1 Line 

• Performs Parallel-to-Serial Conversion 

• Strobe (Enable) Line Provided for Cascading 
(N Lines to n Lines) 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to +85°C 
KS54AHCT: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply fully complementary binary decoding 
data selection to the AND-OR-invert gates. Separate strobe 
inputs (G) are provided for each of the two four-line 
sections. > 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 




FUNCTION TABLE 


SELECT 

DATA INPUTS 

STROBE 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

H 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X. 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 
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KS54HCTLS QCO Dual 4-Line to 1-Line Data 

KS74HCTLS Selectors/Multiplexers 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

* DC Output Diode Current, Iok 

(Vo < -0!5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, l 0 

( — 0.5V < V 0 < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T stg ... -65° C to +150 °C 
Power Dissipation Per Package, P d T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


. 

Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 

, 


0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or V IL 
l 0 = — 20/uA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

o n 

o 

> 

V 



Vin=V| H or V| L 






Maximum Low-Level 

Vol 

l o =20piA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=V C c or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V(=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lout =0^ A 
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KS54HCTLS OCO 
KS74HCTLS 


Dual 4-Line to 1-Line Data 
Selectors/Multiplexers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS352 





T» = 25°C 

KS74HCTLS 

KS54HCTLS 




Conditions’ 

T, = -40°C to +85°C 

T, = - 55°C to + 125°C 

Unit 

Characteristic 

Symbol 

Vcc = 

5.0V 

V CC = 5.0 V ±10% 

Vcc = 5.0 V ± 10% 




Typ 

Guaranteed Limits 



tpLH 

C|_ = 50pF 

23 

30 

38 

45 


Maximum Propagation Delay, 

A or B to Y 

Cl— 1 50pF 

26 

33 

43 

51 

ns 

tpHL 

C L =50pF 

23 

30 

38 

45 


C L = 1 50pF 

26 

33 

43 

51 



tpLH 

C L =50pF 

19 

26 

32 

39 


Maximum Propagation Delay, 

Data (Any C) to Y 

Cl= 1 50pF 

21 

29 

37 

45 

ns 

tpHL 

C L = 50pF 

19 

26 

32 

39 


C L =1 50pF 

21 

29 

37 

45 



tpLH 

C L =50pF 

19 

26 

32 

39 


Maximum Propagation Delay, 

G to Y 

C l = 1 50pF 

21 

29 

37 

45 


tpHL 

C L =50pF 

19 

26 

32 

39 



C L =1 50pF 

21 

29 

37 

45 


Maximum Input Capacitance 

C|N 



5 



PF 

Power Dissipation Capacitance* 

Cpd 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
T For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OJTO Dual 1-of-4 Data Selectors/Multiplexers 
KS74HCTLS with 3-State Outputs 


FEATURES 

• Inverting Version of ’253 

• Permits Multiplexing from N lines to 1 line 

• Performs Parallel-to-Serial Conversion 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


SELECT 

DATA INPUTS 

OUTPUT 

CONTROL 

OUTPUT 

B 

A 

CO 

Cl 

C2 

C3 

G 

Y 

X 

X 

X 

X 

X 

X 

H 

Z 

L 

L 

L 

X 

X 

X 

L 

H 

L 

L 

H 

X 

X 

X 

L 

L 

L 

H 

X 

L 

X 

X 

L 

H 

L 

H 

X 

H 

X 

X 

L 

L 

H 

L 

X 

X 

L 

X 

L 

H 

H 

L 

X 

X 

H 

X 

L 

L 

H 

H 

X 

X 

X 

L 

L 

H 

H 

H 

X 

X 

X 

H 

L 

L 


Select inputs A and B are common to both sections. 


DESCRIPTION 

Each of these data selectors/multiplexers contains inverters 
and drivers to supply full binary decoding data selection 
to the AND-OR-invert gates. Separate strobe inputs (G) are 
provided for each of the two four-line sections. 

The three-state outputs can interface with and drive data 
lines of bus-organized systems. With all but one of the com- 
mon outputs disabled (at a high-impedance state) the low- 
impedance of the single enabled output will drive the bus 
line to a high or low logic level. Each output has its own 
strobe (G). The output is disabled when its strobe is high. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAM 
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KS54HCTLS OITO Dual 1-of-4 Data Selectors/Multiplexers 

KS74HCTLS with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V IH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20 jjA 
= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VoL 

l o =20fiA 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 = 1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

1 IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fa 

Maximum 3-State 
Leakage Current 

taz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=0p(A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0p<A 
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KS54HCTLS OrO Dual l-of-4 Data Selectors/Multiplexers 

KS74HCTLS with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS353 






T^S'C 

KS74HCTLS 

KS54HCTLS 






T, = - 40°C to +85°C 

T,= -55°C to +125°C 


Characteristic 

Symbol 

Conditions' 

Vcc = 

5.0V 

V C c = 5.0V ±10% 

Vcc = 5.0 V ± 10% 






Typ 

Guaranteed Limits 



tpLH 

Ci_=50pF 



40 

48 


Maximum Propagation Delay, 

A or B to Any Y 

C|_=1 50pF 



45 

54 


tpHL 

C L =50pF 



40 

48 


C L =150pF 



45 

54 



tpLH 

C L =50pF 



25 

30 


Maximum Propagation Delay, 
Data (any C) to any Y 

C L = 1 50pF 



30 

36 


tpHL 

C L =50pF 



26 

31 


C L =150pF 



31 

37 




tpZH 


C L =50pF 



29 

35 


Maximum Output Enable 

Time, G to Y 

R L =1kQ 

C L =1 50pF 



34 

41 


tpZL 

C L =50pF 



29 

35 



C L = 1 50pF 



34 

41 


Maximum Output Disable 

tpHZ 

R L =1kQ 




34 

41 


Time, G to Y 

tPLZ 

C L =50pF 


m 

34 

41 




5 








m 





Power Dissipation 
Capacitance* 



m 

■ 





* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS * ^ ex Bus-Drivers with 

KS74HCTLS 3 6 7A/3ooA * 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°CtO +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed Hex bus drivers are designed specifically 
to improve both the performance and density of 3-state 
memory address drivers, clock drivers, and bus oriented 
receivers and transmitters. 

The ’365 and ’366 have two output enables (G1 and G2) 
NOR’ed together to control all six gates. The ’367 and 
'368 have two output enables which are configured so that 
one enable (G1 ) controls four gates and the other (G2) con- 
trols the remaining two gates. The ’366 and ’368 have in- 
verting data paths. The ’365 and ’367 have noninverting 
data paths. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



LOGIC DIAGRAMS 


’365 ’366 ’367 ’368 
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KS54HCTLS 

KS74HCTLS 367 A/368 A 


Hex Bus-Drivers with 
3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T t 

= 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
lo= — 20fiA 

lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V C c -0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin— V cc or GND 


±0.1 

±1.0 

±1.0 

HA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

PA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

Iout-OjjA 


8.0 

80.0 

160.0 

HA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 







4? SAMSUNG 

Electronics 


658 







Hex Bus-Drivers with 
3-State Outputs 


KS54HCTLS 

ks74hctls 367A/368A 


AC ELECTRICAL CHARACTERISTICS (Input t r , t,<6 ns), HCTLS365A, HCTLS367A 






T, =25°C 
Vcc = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions 1 

T,= -40°C to +85°C 
V cc = 5.0V ±10% 

T,= — 55°C to + 125°C 
V CC = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 



tpLH 

C L =50pF 

14 

19 

24 

28 


Maximum Propagation Delay, 

A to Y 

C L =150pF 

17 

22 

29 

34 

ns 

tpHL 

C|_=50pF 

14 

19 

24 

28 


C L =150pF 

17 

22 

29 

34 



tpZH 


C L =50pF 

26 

35 

44 

52 


Maximum Output Enable 

Time, G to Y 

Ri_=1kfi 

C|_=1 50pF 

29 

38 

49 

58 

ns 

' tpZL 

C L =50pF 

26 

35 

44 

52 



C L = 1 50pF 

29 

38 

49 

58 


Maximum Output Disable 

tpHZ 

Ri_=1kfi 


26 

35 

44 

52 

ns 

Time, G to Y 

tPLZ 

C[_=50pF 

26 

35 

44 

52 

Maximum Input Capacitance 

ClN 


5 




PF 

Maximum Output Capacitance 

COUT 

Output disabled 

10 




PF 

Power Dissipation 
Capacitance* (per driver) 

CpD 

G=Vcc 

G=GND 

5 

30 




PF 


* Cpo determines the no-load dynamic power dissipation: P d =Cpd Vcc 2 V 
t For AC switching test circuits and timing waveforms see section 2. 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS366A, HCTLS368A 






T, = 25°C 

KS74HCTLS 

KS54HCTLS 






T«= -40°C to +85°C 

T,= — 55°C to +125°C 


Characteristic 

Symbol 

Conditions' 

V C c = 

5.0V 

V cc = 5.0V ±10% 

V CC = 5.0 V ± 10% 






Typ 

Guaranteed Limits 



tpLH 

Ci_=50pF 

13 

17 

21 

25 


Maximum Propagation Delay, 

A to Y 

C L = 1 50pF 

16 

20 

26 

31 

ns 

' 

tpHL 

C L =50pF 

13 

17 

21 

25 


C L =150pF 

16 

20 

26 

31 



tpZH 


C L =50pF 

26 

35 

44 

52 


Maximum Output Enable 

Time, G to Y 

R L =1k0 

C L = 1 50pF 

29 

38 

49 

58 

ns 

tpZL 

C L =50pF 

26 

35 

44 

52 



Cl= 1 50pF 

29 

38 

49 

58 


Maximum Output Disable 

tpHZ 

R L =1kO 


26 

35 

44 

52 

ns 

Time, G to Y 

tPLZ 

C L =50pF 

26 

35 

44 

52 

Maximum Input Capacitance 

ClN 


5 




PF 

Maximum Output Capacitance 

CoUT 

Output disabled 

10 




PF 

Power Dissipation 

Cpd 

G=Vcc 


5 




PF 

Capacitance* (per driver) 

G=GND 


30 





* Cpd determines the no-load dynamic power dissipation: Pd = Cpd,Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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Octal D-Type Transparent Latches 
with 3-State Outputs 


KS54HCTLS 07-5 
KS74HCTLS 0/0 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(lot =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ’373 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (e) is high, 
the Q outputs follow the data (D) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



V C c 

8Q 

80 

70 

7Q 

60 

6D 

50 

5Q 

E 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

E 

D 

Q 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 


10 20 3D 4D 50 6D 7D 8D 


(3) (4) (7) (8) 


<m 

E ~-^0- 


I 


5h 


I 


(13) (14) (17) (18) 


TT 


Qh 




— ( 1 ) 




It I? n If If fT r? r? 

I (2) I (5) 1 (6) J (9) | (12) J (15) I (16) | (19) 

IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 
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KS54HCTLS Oy O Octal D-Type Transparent Latches 

KS74HCTLS ^ with 3~State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P g t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T A = 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin — Vih or Vil 
l o =-20pA 
lo=— 6mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



V| N =Vih or Vil 






Maximum Low-Level 

VoL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0' 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

>OZ 

Output Enable 
= V|H 

Vout = V cc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0jjA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V Z = 2.4V 






Case Supply 

Alec 

Other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


At Vcc or GND 








lo=0 
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KS54HCTLS Q7Q Octal D-Type Transparent Latches 

KS74HCTLS ^ with 3-State Output 


AC ELECTRICAL CHARACTERISTICS (Input' tr, tf<6 ns), HCTLS373 






T, = 25°C 
V cc = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions^ 

T,= -40°C to +85°C 
Vcc = 5.0V ± 10% 

T.= -55°C to +125°C 
V cc = 5.0 V ± 10% 






Typ 

Guaranteed Limits 



tPLH 

C L = 50pF 

14 


23 

27 


Maximum Propagation Delay, 

D to Q 

Cl 5 * 1 50pF 

17 


28 

33 


tpHL 

Cl-sopf 

14 


23 

27 


Cl^isopf 

17 


28 

33 



tPLH 

Ci_^50pF 

22 


37 

45 


Maximum Propagation Delay, 

E to any Q 

Cl^isopf 

25 


42 

51 


tpHL 

C L =50pF 

22 


37 

45 


Cl= 1 50pF 

25 


42 

51 



tpZH 


C L =50pF 

24 


40 

48 


Maximum Output Enable 

B L =1kQ 

Cu=150pF 

27 


45 

54 

ns 

Time, OC to any Q 

tpZL 

C L =50pF 



40 

48 



Cl= 1 50pF 



45 

54 


Maximum Output Disable 

tpHZ 

Rl= 1 kO 




31 

37 

ns 

Time, OC to any Q 

tpLZ 

C L =50pF 

IB 

25 

31 

37 

Minimum Pulse Width, 

E High 

tw 


6 

10 

12 

15 


Minimum Setup Time, 

D before 

tsu 


2 

3 

4 

5 


Minimum Hold Time, 

D after El 

th 


6 


12 

15 


Maximum Input Capacitance 

C|N 


5 

■ 



PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 




B3 

Power Dissipation 
Capacitance* (per latch) 

CpD 

OlO| 

olol 

II II 
Ci < 

7 o 

o ° 

5 

30 





PF 


Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 0 7 A 
KS74HCTLS * 


Octal D-Type Flip-Flops 
with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include "small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



The '374 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered on the positive transition 
of the clock. The Q outputs are set to the logic levels that 
were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


(Each Flip-Flop) 


Inputs 

Output 

OC 

CLK 

D 

Q 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 


ID 2D 


3D 4D 5D 


6D 


7D 8D 



IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 
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KS54HCTLS 

KS74HCTLS 


Octal D-Type Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to + 7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times., t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 






KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

Vih 



2.0 

2.0 

2.0 

v 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V|N=V|H or V|L 
lo= — 20jiA 
lo=-6mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

I o =20hA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin— V cc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fa 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

ha 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0hA 
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KS54HCTLS O 7 A Octal D-Type Flip-Flops 

KS74HCTLS ^ with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS374 


Characteristic 

Symbol 

Conditions^ 

T,=25°C 
V cc = 5.0 V 

KS74HCTLS 

T,= — 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T, = - 55®C to +12500 
V cc = 5.0 V ± 10% 






Typ 

Guaranteed Limits 


Maximum Operating Frequency 

fmax 

C L =50pF 

45 

35 


25 

MHz 


tPLH 

C L =50pF 

21 

28 


42 


Maximum Propagation Delay, 
CLK to any Q 

C L =1 50pF 

24 

31 


48 

ns 

tpHL 

C L =50pF 

21 

28 

35 

42 


C|_=1 50pF 

24 

31 

40 

48 



tpZH 


C L =50pF 

21 

28 

35 

42 


Maximum Output Disable 

Time, OC to any Q 

Rl= 1 kfi 

Cl= 1 50pF 

24 

31 

40 

48 

ns 

tpZL 

C L =50pF 

21 

28 

35 

42 



Cl= 1 50pF 

24 

31 

40 

48 


Maximum Output Disable 

tpHZ 

R L =1kfl 


19 

25 

31 

37 

ns 

Time, OC to any Q 

tPLZ 

C L =50pF 

19 

25 

31 

37 

Minimum Pulse Width, 

CLK High or Low 

tw 


7 

10 

12 

15 

ns 

Minimum Setup Time, 

D before CLKT 

tsu 


10 

13 

17 

20 

EX 

Minimum Hold Time, 

D after CLKt 

th 


-3 

0 

0 

0 


Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 





PF 

Power Dissipation 
Capacitance* (per stage) 

Cpd 

8i 

> o 
ii n 

IOIO 

lob 

5 

30 




PF 


Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS *77 
KS74HCTLS ° ' * 


Octal D-Type Flip-Flops 
with Clock Enable 


FEATURES 

• Can be used for implementing 

— Buffer/Storage Registers 

— Shift Registers 

— Pattern Generators 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The '377 contains eight positive-edge-triggered D-type flip- 
flops with an enable input. This part is similar to '273 but 
features a latched clock enable (G) instead of a common 
clear. 

Information at the D inputs meeting the setup time re- 
quirements is transferred to the Q outputs on the positive- 
going edge of the clock pulse if G is low. Clock triggering 
occurs at a particular voltage level and is not directly related 
to the transition time of the positive-going pulse. When the 
clock input is at either the high or low level, the D input 
signal has no effect at the output. The circuits are design- 
ed to prevent false clocking by transitions at the G input. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 



FUNCTION TABLE 


(EACH FLIP-FLOP) 


INPUTS 

OUTPUT 

Q 

G 

CLK 

DATA 

H 

X 

X 

Qo 

L 

t 

H 

H 

L 

t 

L 

L 

X 

L ‘ 

X 

Qo 


LOGIC DIAGRAM 
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KS54HCTLS 0 77 
KS74HCTLS u/ 7 


Octal D-Type Flip-Flops 
with Clock Enable 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g • • . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

V| N — V| H or V| L 
lo= — 20pA 
!o=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —o. 1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

f IN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 

louT = 0pA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0pA 


— 
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KS54HCTLS 077 Octal D-Type Flip-Flops 

KS74HCTLS / iv/fAi Clock Enable 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS377 


Characteristic 

Symbol 

Conditions 1 

T, =25°C 
Vcc = 5.0V 

KS74HCTLS 

T a = -40°C to +85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 


Guaranteed Limits 

Maximum Clock Frequency 

fmax 


m 


30 

25 


Maximum Propagation Delay, 

CLK to Any Q 

tPLH 

Ci_=50pF 

IB 

m 

32 

38 

Q 

tPHL 

IB 

m 

32 

38 

Minimum 

Pulse Width 

G Low 

tw 


IB 

IS 

20 

25 

P 

CLK high or Low 

IB 

m 

20 

25 

Minimum Setup 
Time before CLKt 

Data 

fetl 


el 

10 

15 

20 

P 

G high or LOW 

IB 

20 

25 

25 

Minimum Hold Time, 

Data after CLKt 

th 


-3 

0 

0 

0 


Maximum Input Capacitance 

C|N 


Kj 




m 

Power Dissipation Capacitance* 

Cpp 






o 


Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OQi 1 
KS74HCTLS 


Dual 4-Bit Decade Counters 


FEATURES 

• Individual clock for A and B flip-flops provide dual -s- 2 
and + 5 counters 

• Direct clear for each 4-bit counter 

• Significant provement in system density through 
reduced counter package count. 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


ickaC 

1 

TI7 

16 

□ V CC 

iclrC 

2 

15 

I]2CKA 

1Q»C 

3 

14 

^2CLR 

ickbQ 

4 

13 

IJ2Q* 

IObC 

5 

12 

^2CKB 

iQcC 

6 

11 


iQoC 

7 

10 

□ 2Q C 

gndQ 

8 

9 

□ 2Q 0 


DESCRIPTION 

These devices incorporate dual divide-by-two and divide- 
five counters, which can be used to implement cycle 
lengths equal to any whole and/or cumulative multiple of 
2 and/or 5 up to divide-by-1 00. When conneoted as a bi- 
quinary counter, the separate divide-by-two circuit can be 
used to provide symmetry (a square ware) at the final out- 
pur stage. The ’390 incorporates dual divide-by-two and 
divide-by-five counters, which can be used to implement 
cycle lengths equal to any whole and/or cumulative 
multiples of 2 and/or 5 up to divide-by-1 00. When con- 
nected as a bi-quinary counter, the separate divide-by-tow 
circuit can be used to provide symmetry (a square wave) 
at the final outpur stage. The ’390 has parallel outputs from 
each counter stage so that any submultiple of the input 
count frequency is available for system-timing signals. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


BCD COUNT SEQUENCE 
( Each Counter) 

(See Note A) 


COUNT 

OUTPUT 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

L 

H 

L 

H 

6 

L 

H 

H 

L 

7 

L 

H 

H 

H 

8 

H 

L 

L 

L 

9 

H 

L 

L 

H 


BIQUINARY (5-2) 
( Each Counter) 
(See Note B) 


COUNT 

OUTPUT 

Qd 

Qc 

Qb 

Qa 

0 

L 

L 

L 

L 

1 

L 

L 

L 

H 

2 

L 

L 

H 

L 

3 

L 

L 

H 

H 

4 

L 

H 

L 

L 

5 

H 

L 

L 

L 

6 

H 

L 

L 

H 

7 

H 

L 

H 

L 

8 

H 

L 

H 

H 

9 

H 

H 

L 

L 


NOTES A. Output Qa is connected to input CKB for BCD count. 

B. Output Qd is connected to input CKA for biquinary count. 
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KS54HCTLS OQf\ 
KS74HCTLS oau 


Dual 4-Bit Decade Counters 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V CC +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg . . . -65°Cto+150°C 
Power Dissipation Per Package, Pgl 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf . Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OQf) 
KS74HCTLS 


Dual 4-Bit Decade Counters 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to + 85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V IH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or V| L 
I o =-20mA 
lo=— 4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

< 

o 

CO o 

® 1 
^ o 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

h a 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=OjjA 


8.0 

80.0 

160.0 

,uA 



per input pin 






Additional Worst 


V,=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0/jA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS390 


Characteristic 

Symbol 

Conditions 1 

T„ = 25°C 
V cc = 5.0 V 

KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0 V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

CKA to Qa or CKB to Qb 

Tmax 

C L =50pF 

35 

25 

20 

20 

MHz 

Maximum Propagation Delay, 

CKA to Qa 

tpLH 

15 

20 

25 

30 

ns 

tpHL 

15 

20 

25 

30 

Maximum Propagation Delay, 

CKA to Q c 

tpLH 

36 

48 

60 

72 

ns 

tpHL 

36 

48 

60 

72 

Maximum Propagation Delay, 

CKB to Q b 

tpLH 

16 

21 

26 

31 

ns 

tpHL 

16 

21 

26 

31 

Maximum Propagation Delay, 

CKB to Q c 

tpLH 

24 

32 

40 

48 

ns 

tpHL 

24 

32 

40 

48 

Maximum Propagation Delay, 

CKB to Q d 

tpLH 

16 

21 

26 

31 

ns 

tpHL 

16 

21 

26 

31 

Maximum Propagation Delay, 

CLR to Any Q 

tpHL 

24 

32 

40 

48 

ns 

Minimum 
Pulse Width 

CKA or CKB high or low 

tsa 


12 

16 

20 

24 

ns 

CLR high 

12 

16 

20 

24 

Minimum Setup Time, 

CLR inactive before CKA or CKB 

tsu 


15 

20 

25 

30 

ns 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capocitance 

CPD 






PF 


* Cpd determines the no-ioad dynamic power dissipation: Pd = Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


Dual 4-bit Binary Counters 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol =0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’393 consists of two independent 4-bit binary counters 
each with its own clear and clock inputs. N-bit binary 
counters can be implemented with each package providing 
the capability of divide-by-256. Parallel outputs from each 
counter stage provide any submultiple of the input count 
frequency for system timing signals. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


LOGIC DIAGRAMS 


PIN CONFIGURATION 


1CLK£ 

1 

— 

14 

3 V cc 

CLR C 

2 

13 

] 2CLK 

IQ* C 

3 

12 

□ 2CLR 

iQa C 

4 

11 

□ 2Q a 

IQc C 

5 

10 

□ 2Q b 

iQo C 

e 

9 

□ 2Q c 

GND □ 

7 

8 

I] 2Qq 


LOGIC TIMING WAVEFORMS 




CLR J| 

°- n i i i i i i i l 

0,1 J 1 I 1 

* J I l 
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KS54HCTLS OQO 
KS74HCTLS 


Dual 4-bit Binary Counters 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T, 

= 25° C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 





Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20pA 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

I o = 20 m A 

0 

0.1 

0.1 



Output Voltage 

lo=4mA 


0.26 

0.33 





lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin-Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 








louT=0pA 
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KS54HCTLS OQO 
KS74HCTLS 


Dual 4-bit Binary Counters 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS393 


Characteristic 

Symbol 

Conditions 1 


KS74HCTLS 

T a = — 40°C to + 85°C 
V cc = 5.0V + 10% 

KS54HCTLS 

T a = - 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

EE9 


Maximum Clock Frequency 

fmax 

C L =50pF 

m 

eth 

25 

20 


Maximum Propagation Delay, 

A to Qa 

tpLH 

IB 


25 

30 


tpHL 

IB 

BS 

25 

30 

Maximum Propagation Delay, 

A to Qb 

tpLH 



44 

53 


tPHL 



44 

53 

Maximum Propagation Delay, 

A to Qc 

tpLH 

EB 

m 

56 

67 

ns 

tpHL 

m 

EB 

56 

67 

Maximum Propagation Delay, 

A to Qd 

tpLH 

EB 


75 

90 

ns 

tpHL 

EB 


75 

90 

Maximum Propagation Delay, 

CLR to any Q 

tpHL 

29 

39 

49 

58 

ns 

Minimum Pulse 
Width 

A Input High or Low 

tw 


IB 

13 

17 

20 

ns 

CLR High 

IB 

m 

17 

20 

Minimum Hold Time, 

CLR Inactive before A 

tsu 


i 


17 

20 

ns 

Maximum Input Capacitance 

C|N 


m 




PF 

Power Dissipation Capacitance* 

Cpo 

(per counter) 

m 




O 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS OQQ „ „ n - . 

KS74HCTLS Quad 2-Port Registers 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These are high-speed quad 2-port registers. They are the 
logical equivalent of a quad 2-input multiplexer followed by 
a quad 4-bit edge-triggered register. A common select in- 
put (SEL) selects between two 4-bit input ports. The 
selected data is transferred to the output register on the 
low-to-high transition of the clock input. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



V C C 

Qo 

ID 

20 

2C 

1C 

Qc 

CLK 


Inputs 

Output 

Q 

SEL 

Port 1 

Port 2 

1 

1 

X 

L 

1 

h 

X 

H 

h 

X 

1 

L 

h 

X 

h 

H 


I = Low Voltage Level one setup time prior to the low-to-high 
clock transition 

h = High Voltage Level one setup time prior to the low-to-high 
clock transition 
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KS54HCTLS OQQ 
KS74HCTLS 


Quad 2-Port Registers 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range V C c -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS OQQ 
KS74HCTLS 


Quad 2-Port Registers 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = -55°C to +125°C 

Unit 




533 

Guaranteed Limits 







2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



m 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 


Vin=Vih or Vil 
I o =-20mA 
l 0 ==— 4mA 

Qa 


Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 


l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 








±1.0 

±1.0 

m a 




■ 


80.0 

160.0 

h a 



per input pin 

■ 





Additional Worst 


V|=2.4V 

■ 





Case Supply 


other Inputs: 

■ 


2.9 

3.0 

mA 

Current 


at Vcc or GND 

■ 







Iout=O^A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS399 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V cc = 5.0V ± 10% 


Typ 

Guaranteed Limits 

Propagation Delay, 

CLK to Q or Q 

tPLH 

C L =50pF 


30 

37 

45 

ns 

tPHL 


30 

37 

45 

Minimum Pulse Width, 

CLK High or Low 

tw 


10 

13 

17 

20 

ns 

Minimum Setup 
Time before CLKt 

Data 

tsu 


10 

13 

17 

20 

ns 

Word Select 

10 

13 

17 

20 

Minimum Hold 
Time after CLKt 

Data 

th 


-3 

0 

0 

0 

ns 

Word Select 

-3 

0 

0 

0 

Maximum Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 

H 1 1 





PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS A 0*1 Dual Retriggerable Monostable 

KS74HCTLS Multivibrator with Char 


FEATURES 

• Simple pulse width formula tw = 0.45RC 

• DC triggered from active HIGH or active Low inputs 

• Retriggerable for very long output pulses up to 1 00 % 
duty cycle 

• Overriding clear terminates output pulse 

• Schmitt trigger A & B inputs allow infinite rise and 
fall times on these inputs 

• Functions, pin-out, speed and drive compativility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs: 
loL = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range; 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline" packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’423 contains dual retriggerable monostable 
multivibrators with output pulsewidth control by two 
methods. The basic pulse time is programmed by selec- 
tion of an external resistor (Rext) and capacitor (Cext)- The 
external resistor and capacitor are normally connected as 
shown timing component. 

Once triggered, the basic output pulse width may be ex- 
tended by retriggering the gated active Low-going edge 
input (Ai) or the active High-going edge input (Bi). By 
repeating this process, the output pulse period (nQ=HIGH, 
nQ=LOW) can be made as long as desired. 

Pulse width stability over a wide range of temperature and 
supply is achieved using linear CMOS techniques. 

The output pulse equation is simply; 
tw=0.45XREXTXCExr(typ). 

Where t w is in seconds. R is in ohm. and C is in fards. 
All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



i 

— 

16 

BI C 

2 

15 

SlBi C 

3 

14 


4 

13 

Q 2 C 

5 

12 

Cext 2 C 

8 

1 1 

RexT 2 ^CexT Q 

7 

10 

gnd£ 

8 

9 


Inputs 

Outputs 


A 

B 

Q 

<5 

KPiS 

n 

X 


H 


HSf 

mm 


H 


El 



H 





i_r 





U- 


H= HIGH voltage level 
L= LOW voltage level 
X= don’t care 
t= LOW to HIGH transition 
HIGH to LOW transition 
_TL= one HIGH level output pulse 
l_r= one LOW level output pulse 
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KS54HCTLS AOO Dual Retrlggerable Monostable 

KS74HCTLS Multivibrator with Clear 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi<— 0.5V or V|>V C c+0.5V) ±20 mA 

DC Output Diode Current, lok 

(Vo<~0.5V or Vo>V C c+0.5V) ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0 . 5 V<V 0 <V C c + 0 . 5 V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s tg -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package(N): -12mW/°C from 65°C to 85°C 


Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V t0 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 

Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

, = 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




HE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 




2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V| H or V| L 
l o =-20 M A 
lo= -4mA 

ES 

V cc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin— Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin = V cc or GND 



±1.0 

±1.0 

M A 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
louT=0pA 



80.0 

160.0 

MA 



per input in 

■ 





Additional Worst 


V,=2.4V 






Case Supply 

Alee 

other Inputs: 

■ 


2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0mA 
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KS54HCTLS AOO Dual Retriggerable Monostable 

KS74HCTLS Multivibrator with Clear 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS423 


Characteristic 

Symbol 

Conditions 1 

T a = 25°C 
V CC = 5.0V 

KS74AHCTLS 

T,= -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54AHCTLS 

T a = -55°C to +125 9 C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Propagation Delay 

A, B to Q, Q 

tpLH 

C L =50pF 

Cext = 0, 

Rext = 5k0 

23 

33 

41 

50 

ns 

tpHL 

23 

33 

41 

50 

Propagation Delay 

CLR to Q, Q 

tpLH 

20 

27 

34 

41 

ns 

tpHL 

20 

27 

34 

41 

Output Pulse Width 1 

tWQI 

116 

200 

207 

209 

ns 

Output Pulse Width 2 

twQ2 

C L =50pF 
Cext = "1 OnF 
R ex t=10kfl 

45 

40 

50 

38(min) 

52(max) 

27(min) 

75(max) 

F s 

Trigger Pulse Width 

tw 

C L =50pF 

Aj=LOW 

7 

20 

25 

30 

ns 

Trigger Pulse Width 

tw 

C L =50pF 

Bi=High 

7 

20 

25 

30 

ns 

Clear Pulse Width 

tw 

C L =50pF 

CLR|=LOW 

8 

20 

25 

30 

ns 

External Timing Resistance 

Rext 



2 

100 

2(min) 

100 (max) 

2(min) 

100 (max) 

kO 

External Timing Capacitance 

Cext 


no restriction 


Input Capacitance 

Cj n 


5 




PF 

Power Dissipation Capacitance 

Cpd 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 


Application Information 

The basic output pulse width is determined by the value 
of external capacitance and timing resistance. 

For output pulse widths greater than 1 OOfxs or external 
capacitance greater than 1 0nF the following equation 
should be used. 

tw = k- Rext ' Cext 

Where 

tw is in jxs 

K is the multiplying factor 
and is approximately 0.45 for 
Cext is in nF 
Rest is in kfi 

For best results, system ground should be applied to the 
Cext terminal. These devices do not require a switching 
diode in series with the R e xt/C e xt terminal (as required by 
some other monostable multivibrators) 


TIMING COMPONENT 



TO Cext TO Rext/Cext 
TERMINAL TERMINAL 
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KS54HCTLS 

KS74HCTLS 467/468 


Octal Buffers and Line Drivers 
with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to + 85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’465 and ’466 


’467 and ’468 


SC 

< 37 “ 

t 

20 

□ V cc 

1G[ 

1 

“C7 

20 

AlC 

2 

19 

□ G2 

1AlC 

2 

19 

vC 

3 

18 

□ A8 

1 Y 1 C 

3 

18 

A2C 

4 

17 

□ Y8 

1A2C 

4 

17 

YZC 

5 

16 

□ A7 

1Y2 C 

5 

16 

A3Q 

6 

15 

UY7 

1A3C 

6 

15 

Y3C 

7 

14 

H A6 

1Y3C 

7 

14 

A4 1Z 

8 

13 

□ Y6 

1A4 [I 

8 

13 

Y4C 

9 

12 

□ A5 

1Y4C 

9 

12 

gnd£ 

10 

11 

□ Y5 

gndC 

10 

11 


LOGIC DIAGRAMS 


’465 



’466 



DESCRIPTION 

These high-speed octal buffers and drivers are designed 
specifically to improve both the performance and density 
of 3-state memory address drivers, clock drivers, and bus- 
oriented receivers and transmitters. The designer has the 
choice of inverting/ noninverting outputs and various types 
of output controls. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


Input 

Output 

G, 

g 2 

A 

’465 

’466 





H 





L 





Z 





z 


Input 

Output 

G 

G 

A 

’467 

’468 

H 

L 

L 

L 

H 

H 

L 

H 

H 

L 

L 

H 

X 

Z 

Z 


’467 ’468 
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KS54HCTLS 4 ^/466 

KS74HCTLS 467/468 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, ' . -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current-Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


Octal Buffers and Line Drivers 
with 3-State Outputs 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 




Test Conditions 


KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

BE 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
I o =-20mA 
lo= -6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin— V| H or Vil 
I O =20mA 
lo— 1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin=Vcc or GND 

1 


±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

hz 

Output Enable 
=V|H 

Vout— V cc or GND 

1 


±5.0 

±10.0 

m 

Maximum Quiescent 
Supply Current 

Ice 

Vin = Vcc or GND 

louT=0piA 



80.0 

160.0 


Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0mA 

1 

H 

2.9 

3.0 

mA 
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465/466 

KS54HCTLS Octal Buffers and Line Drivers ' 

KS74HCTLS 467/400 with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r> t|<6 ns), HCTLS465, HCTLS466, 

HCTLS467, HCTLS468 






54/74ACHT 

KS74HCTLS 

54HCTLS 


Characteristic 

Symbol 



T. = 25°C 

T,= -40°C to +85°C 

T,= - 55 # C to + 125 # C 

Unit 

Conditions 

Vcc 

= 5V 





V CC = 5V±10% 

Vcc = 5.0V ± 10% 





Typ 

Guaranteed Limits 



tpLH 

Ci_=50pF 



19 

22 


Maximum Propagation Delay, 

C L =160pF 



24 

28 


A to Y 

tpHL 

C L =50pF 



19 

22 


C|_=1 50pF 



24 

28 



tpZH 


C L =50pF 



40 

48 

■ 

Maximum Output Enable Time, 
Enable to Y 

R l = 1 kO 

Cl= 1 50pF 



45 

54 


tpZL 

C L =50pF 



40 

48 



C L =1 50pF 



45 

54 

1 

Maximum Output disable Time, 

tpHZ 

R L =1kfi 




40 

48 


Enable to Y 

tpLZ 

C L =50pF 



40 

48 

Maximum Input Capacitance 

C|N 


4 




m 

Maximum Output Capacitance 

CoUT 

Output Disabled 





ea 

Power Dissipation 

Cpp 

Output Disabled 





S 

Capacitance* (per stage) 

Output Enabled 






* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 5201521/522 


8-Bit Identity Comparators 


FEATURES 

• Compares two 8-bit words 

• ’518, ’520 and ’522 have 20K0 Pull-up resistors on 
Q inputs 



INPUT 

OUTPUT FUNCTION 

TYPE 

PULL-UP 

AND 


RESISTOR 

CONFIGURATION 

’518 

Yes 

P=Q open-drain 

’519 

No 

P=Q open-drain 

’520 

Yes 

P=Q totem-pole 

’521 

No 

P=Q totem-pole 

’522 

Yes 

P=Q open-drain 


• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol - 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 



t P =Q for '518 and '519; P=Q for 520, ’521, '522. 


DESCRIPTION 

These identity comparators perform comparisons on two 
eight-bit binary or BCD words. The ’518 and ’51 9 provide 
P=Q outputs, while the '520, ’521 , and ’522 provide P=Q 
outputs. The '518, ’519, and ’522 have open-drain 
outputs. The ’518, ’520, and ’522 feature 20-kQ inputs 
for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interfacelwith TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


INPUTS 

OUTPUTS 

DATA 

P, Q 

ENABLE 

G 

O 

II 

Q. 

P = Q 

O 

II 

0. 

L 

H 

L 

P>Q 

L 

L 

H 

P<Q 

L 

L 

H 

X 

H 

L 

H 
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KS54HCTLS , con 

KS74HCTLS 520/521/522 


8-Bit Identity Comparators 


LOGIC DIAGRAMS 


’ 51 8/’51 9 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V cc +0.5V) . . . ±20 mA 

Continuous Output Current Per Pin, lo 

(-0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdf 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


’ 520 /’ 521/’522 



t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 'VjPl'fJnu , rnn 

KS74HCTLS 52015211522 


8-Bit Identity 
Comparators 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V=10% Unless Otherwise Specified) 


! 

Parameter 

Symbol 

Minimum High-Level 
Input Voltage 

V|H 


T.«25°C 


KS74HCTLS 

KS54HCTLS 

T a =- 40°C to +85°C 

T*= -55 # C to +125°C 


I ! 51 


Minimum High-Level 
Output Voltage 
(Totem-pole Outputs) 

Voh 

Maximum Low-Level 
Output Voltage 
(All Outputs) 

Vql 

Maximum Input 
Current, 

(’518, ’520 and 522 
Q input) 

■ 

Maximum Input 

Current 

(All other Inputs) 

■in 


Maximum Output 
Leakage Current 
(Open-Drain Outputs) 


Maximum 
Quiescent 
Supply Current 


Vin=Vih or Vil 
l 0 = — 20^A 
lo=~6mA 


Vin=Vih or Vil 
I o =20mA 
lo=12mA 
lo=24mA 
Vcc -Max 
Vin=2.7V 
Vin=0.4V 


. Vin=Vih or Vil 
102 V 0 ut=Vcc 

For ’518, ’520 and 
’522: 

V, n =GND (Q0-Q7) 
Vin = Vcc or GND 
Ice (all other inputs) 

For ’519 and '521: 
Vin=Vcc or GND 

louT=0fiA 


Vqc Vcc -0.1 
3.93 


Quaranteed Limit* 


2 . 


0.8 

0.8 

< 

o 

o 

1 

p 

Vcc —0.1 

3.84 

3.7 

0.1 

0.1 

0.33 

0.4 

0.5 


-0.2 

-0.2 

-0.6 

-0.6 

±1.0 

±1.0 

±5.0 

±10.0 

3.5 

3.5 

80.0 

160.0 

2.9 

3.0 
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KS54HCTLS 518/510 
KS74HCTLS 520/521/522 


8-Bit Identity 
Comparators 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <6 ns), HCTLS51 8, HCTLS51 9 





54/74ACHT 

KS74HCTLS 

54HCTLS 


Characteristic 

Symbol 

Conditions 

T.= 

Vcc 

25®C 

= 5V 

T.= -40°C to + 85®C 
V CC = 5V±10% 

T,= — 55°C to + 125°C 
Vcc = 5.0V ± 10% 

Unit 




Esa 

Guarantaad Limits 



tPLH 

C L =50pF 

26 


40 

47 


Maximum Propagation Delay, 

Cl= 1 50pF 

29 


45 

53 

ns 

from P or Q to P=Q 

tPHL 

C L =50pF 

21 

H 

35 

42 


Cl= 1 50pF 

24 


40 

48 



tPLH 

C = 50pF 

23 

E3 

35 

41 


Maximum Propagation Delay, 

Cl= 1 50pF 

26 

ESI 

40 

47 

ns 

from G to P=Q 

tPHL 

C L =50pF 

18 

Ml 

30 

36 


Cl= 1 50pF 

21 


35 

42 


Maximum Input Capacitance 

C|N 


5 




O 

Maximum Output Capacitance 

CoUT 






ea 

Power Dissipation Capacitance* 

Cpo 







o 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf«6 ns), HCTLS520, HCTLS52 1 


Characteristic 

Symbol 

Conditions 

54/74ACHT 
T, = 25°C 
V cC = 5V 

KS74HCTLS 

T, = — 40°C to + 85®C 
Vcc = 5V ± 1 0 % 

54HCTLS 

T, = — 55°C to +125°C 
V CC = 5-OV ± 10% 


Typ 

Guaranteed Limits 



C L =50pF 

12 

22 

28 

33 


Maximum Propagation Delay, 


C L =150pF 

15 

25 

33 

39 


from P or Q to P = Q 


C L =50pF 

16 

22 

28 

33 

ns 



C L =150pF 

19 

25 

33 

39 




C = 50pF 

15 

20 

25 

30 


Maximum Propagation Delay, 


C L =1 50pF 

18 

23 

30 

36 


from G to P=Q 


C L =50pF 

15 

20 

25 

30 



Cl= 1 50pF 

18 

23 

30 

36 


Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 

CoUT 






m 

Power Dissipation Capacitance* 

CpD 






o 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <6 ns), HCTLS522 





54/74ACHT 

KS74HCTLS 

54HCTLS 





T. = 25°C 

T,= -40°C to +85°C 

T, = — 55 # C to + 125°C 

Unit 

Characteristic 

Symbol 

Conditions 

Vcc 

= 5V 

V CC = 5V±10% 

V CC = 5.0 V ± 10% 





Guaranteed Limits 



tPLH 

Ci_=50pF 

Wn 


37 

43 


Maximum Propagation Delay, 

Cl= 1 50pF 



42 

49 


from P or Q to P=Q 

tPHL 

C L =50pF 

El 


32 

38 


C L = 1 50pF 



37 

44 



tPLH 

C = 50pF 



35 

41 


Maximum Propagation Delay, 

Cl= 1 50pF 



40 

47 


from G to P=Q 

tPHL 

C L =50pF 



30 

36 


Cl= 1 50pF 



35 

42 


Maximum Input Capacitance 

C|N 


5 




9: 

Power Dissipation Capacitance* 

Cpo 






E3 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS /TOO Octal D-Type TransparenULatches 

KS74HCTLS with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The '533 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (e) is high, 
the Q outputs follow the complements of the data (D) in- 
puts. When the enable is low, the outputs latch at the levels 
that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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Octal D-Type Transparent Latches 
with 3-State Outputs 


KS54HCTLS COO 
KS74HCTLS 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5 V to +7V 

DC Input Diode Current, Iik 

(V( < -0.5 V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pdf 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5 V 

DC Input & Output Voltages*, Vim, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=.5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin~ V(h or Vil 
l o =-20 M A 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

I o = 20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin^Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 

— V|H 

Vout— Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0jiA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0p(A 
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KS54HCTLS /TO O Octal D-Type Transparent Latches 

KS74HCTLS with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS533 






T,=25°C 

KS74HCTLS 

T.= -40°C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T,= -55*C to +125°C 
V cc = 5.0V ± 10% 


Characteristic 

Symbol 

Conditions* 

V C c = 

5.0V 

Unit 





Typ 

Guaranteed Limits 



tpLH 

Ci_=50pF 

14 

18 

23 

27 


Maximum Propagation 

C L =150pF 

17 

21 

28 

33 

ns 

Delay, D to Q 

tPHL 

Ci_=50pF 

14 

18 

23 

27 


Cl= 1 50pF 

17 

21 

28 

33 



tPLH 

C = 50pF 


22 

30 

37 

45 


Maximum Propagation 

Cl= 1 50pF 

25 

33 

43 

41 


Delay E to Q 

tpHL 

C L =50pF 

22 

30 

37 

48 


C L =1 50pF 

25 

33 

43 

54 



tPZH 


C L =50pF 

24 

32 

40 

48 


Maximum Output Enable 

Rl= 1 kQ 

Cl= 1 50pF 

27 

35 

45 

54 


Time, OC to any Q 

tpZL 

C L =50pF 

24 

32 

40 

48 



C L =150pF 

27 

35 

45 

54 


Maximum Output Disable 

tPHZ 

R L =1kG 


19 


31 

37 


Time, OC to any Q 

tpi2 

C L =50pF 

19 

m 

31 

37 

Minimum Pulse Width, 

E High 

tw 


ES 

10 

12 

15 


Minimum Setup Time, 

D before El 

tsu 


B 

3 

4 

5 


Minimum Hold Time, 

D after El 

tn 


D 

B 

12 

15 


Maximum Input 
Capacitance 

C|N 



1 



PF 

Maximum Output 
Capacitance 

COUT 

Output Disabled 

10 




e§ 

Power Dissipation 
Capacitance* (per stage) 

Cpd 

OC=Vcc 

OC=GND 





B 


* Cpd determines the no-load dynamic power dissipation: Pq=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS CO A 
KS74HCTLS 


Octal D-Type Flip-Flops 
with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.SV to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


The ’534 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered on the positive transition 
of the clock: the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs in high-impedance state when it 
is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to. their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



FUNCTION TABLE 


(Each Latch) 


| Inputs 

Output 

°! 

o 

CLK 

D 

Q 

| L 

t 

H 

L 

| L 

t 

L 

H 

| L 

L 

X 

Qo 

I H 
i 

X 

X 

Z 


LOGIC DIAGRAM 


ID 2D 


3D 4D 


5D 6D 


7D 8D 
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KS54HCTLS /T04 Octal D-Type Flip-Flops 

KS74HCTLS with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

{Vo < -0.5V or Vo > Vcc +0 5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s tg . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

B 


KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




BH 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 


Maximum Low-Level 
Input Voltage 




0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 


Vin=V| H or Vil 
l 0 =— 20^A 
lo= —6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 


l o =20/iA 

0 

0.1 


0.1 


Output Voltage 

l 0 = 1 2mA 


0.26 


0.4 

V 



lo=24mA 


0.39 




Maximum Input 
Current 


Vin— V cc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 


Output Enable 
= V| H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

m 

Maximum Quiescent 
Supply Current 


Vin=Vcc or GND 

(out =0^ A 


8.0 

80.0 

160.0 

9 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0fiA 
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KS54HCTLS CO A Octal D-Type Flip-Flops 

KS74HCTLS with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS534 


Characteristic 

Symbol 

Conditionst 

T. = 25 # C 
V CC = 5.0V 

KS74HCTLS 

T,= -40®C to +85®C 
V CC = 5.0V±10% 

KSS4HCTLS 

T,<= -55°C to +125°C 
V CC = 5.0V± 10% 

Unit 

Q5J 

Guaranteed Limits 

Maximum Operating 
Frequency 

fmax 

C L =50pF 


35 

30 

25 

MHz 

Maximum Propagation 

Delay, CLK to any Q 


Ci_=50pF 

Cl= 1 50pF 

i 

28 

31 

35 

40 

42 

48 

ns 


Ci_=50pF 

C L =150pF 

21 

24 

28 

31 

35 

40 

42 

48 

Maximum Output Enable 
Time, OC to any Q 

tpZH 

Rl= 1 kfi 

C L =50pF 

C L =150pF 

21 

24 

28 

31 

35 

40 

42 

48 

ns 

tpZL 

C L =50pF 

C L =150pF 

21 

24 

28 

31 

35 

40 

42 

48 

Maximum Output Disable 
Time, OC to any Q 

tpHZ 

Ri_=1kfl 

C L =50pF 

19 

25 

31 

37 

ns 

tPLZ 

19 

25 

31 

37 

Minimum Pule Width, 

CLK High or Low 

tw 


9 

13 

15 

18 

ns 

Minimum Setup Time, 

D before CLKt 

tsu 


10 

13 

17 

20 

ns 

Minimum Hold Time, 

D after CLKt 



-3 

0 

0 

0 

ns 

Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 



09 




O 

Power Dissipation 
Capacitance* (per stage) 

Cpo 

OC=V C c 

OC=GND 

5 

30 




□ 


Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS EAfi f£%M 1 Octal Buffers and Line Drivers 

KS74HCTLS 1 with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA <g Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The '540 and '541 are general purpose high-speed octal 
line drivers/buffers with 3-state outputs. The inputs and 
outputs are located on opposite sides of the 20-pin 
package, thus improving circuit board density. The '540 
provides inverted data and the '54 1 provides true data at' 
the outputs. 

The three-state control gate is a 2-input NOR such that 
if either G1 or G2 is high, all eight outputs are in the high 
impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

Ail inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground 


PIN CONFIGURATION LOGIC DIAGRAMS 
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KS54HCTLS tZAH/iZ/l'i Octal Buffers and Line Drivers 
KS74HCTLS ' with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V cc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

V|N = V|H or V|L 
l 0 = — 20pA 
lo=-6mA 

.. 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —o.i 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

l 0 =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 

.. 


Maximum Input 
Current 

IlN 

Vin = Vcc ° r GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 

L 

±0.5 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0/>A 


8.0 

80.0 

160.0 

pA 
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KS54HCTLS tZAflltZA'i Octal Buffers and Line Drivers 
KS74HCTLS 1 with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t(<6 ns), HCTLS540, HCTLS54 1 


Characteristic 

Symbol 

Conditions* 

T, = 25°C 
V C c = 5.0V 

KS74HCTLS 

T,= — 40“C to +85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T,= — 5S°C to + 125 6 C 
V C c = 5.0V± 10% 



Guaranteed Limits 

Maximum Propagation 
Delay, A to Y 

tpLH 

C L = 50pF 

C L =1 50pF 

fl 

m 

19 

24 

23 

29 

| 


C L = 50pF 
C L =150pF 

fl 

i 

19 

24 

23 

29 

Maximum Output Enable 
Time, G to Y 


Ri_=1kfi 

C L = 50pF 
Cl= 1 50pF 

m 

i 

25 

30 

| 



C L =50pF 

C L =50pF 

18 

21 

25 

28 

31 

36 


Maximum Output Disable 
Time, G to Y 

tpHZ 

Rl= 1 kfl 

C L =50pF 

m 

ID 

23 

27 



tm 

ID 

23 

27 




H 

B 



s 



Output Disabled 

B 




□ 

Power Dissipation 
Capacitance* (per stage) 



5 

30 






* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc* fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS jCfi O Octal D-Type Transparent Latches 

KS74HCJLS with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(l OL = 24mA @ V ol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMQS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to. + 85°C 
KS54AHCT: -55°Cto + 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs.. 


PIN CONFIGURATION 



DESCRIPTION 

The ’563 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer register, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent; when the enable (e) is high, 
the Q outputs follow complements of the data (D) inputs. 
When the enable is low, the outputs latch at the levels that 
were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance stage when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

Ol 

ol 

•E 

D 

Q . ! 

L 

H 

H 

L 

i L 

H 

L 

H 


L 

x 

Qo ! 

L_.JL_ 

X 

X 

Z 
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KS54HCTLS JZfiQ Octal D-Type Transparent Latches 

KS74HCTLS with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc + 0.5V) ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C Irom 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, V C c 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T; 

= 25°C 

KS74HCTLS 

T a = -40°C to + 85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=V|h or Vil 
l o =“20pA 
lo=-6mA 

Vcc 

4.2 

V CC -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 = 1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

L .. 

±5.0 

±10.0 

pA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

louT=OpA 


8.0 

80.0 

160.0 

pA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








IOUT = 0pA 







S§ SAMSUNG 

Electronics 









KS54HCTLS CfiO 
KS74HCTLS 


Octal D-Type Transparent Latches 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS {Input tr, tf<6 ns), HCTLS563 








KS74HCTLS 

KS54HCTLS 




■ 


T.= 

25°C 

T, * -40 # C to + 85°C 

T, = — 55®C to +125°C 


Characteristic 



Vcc = 

5.0V 

V cc = 5.0V ±10% 

V CC = 5.0V ± 10% 

Unit 



' 


Typ 

Guaranteed Limits 



tpLH 

C L = 50pF 

14 


23 

27 


Maximum Propagation 

C L =1 50pF 

17 


28 

33 


Delay, D to Q 

tpHL 

Cl= 50pF 

14 


23 

27 


C L =1 50pF 

17 


28 

33 



tpLH 

C= 50pF 

22 


37 

45 


Maximum Propagation 

C L =1 50pF 

25 


42 

51 


Delay E to Q 

tpHL 

Cl= 50pF 

22 

30 

37 

45 


Cl= 1 50pF 

25 

33 

42 

51 



tpZH 


C L = 50pF 

24 

32 

40 

48 


Maximum Output Enable 

R L =1kfi 

C L =150pF 

27 

35 

45 

54 


Time, OC to any Q 

tpZL 

C L = 50pF 

24 



48 



C L =150pF 

27 


45 

54 


Maximum Output Disable 

tpHZ 

R L =1kQ 


19 

E 

31 

37 


Time, OC to any Q 

tpLZ 

C L =50pF 

m 

m 

31 

37 

Minimum Pulse Width, 

tw 




13 

15 

18 


E High 




Minimum Setup Time, 

D before Et 

tsu 


6 

8 

10 

10 

l" 

Minimum Hold Time, 

D after El 

th 


6 



15 

ns 

Maximum Input Capacitance 

C|N 


5 


^ 1 


PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 

■ 



PF 

Power Dissipation 
Capacitance* (per stage) 

CpD 

0(01 

olol 

II II 

o < 

7 o 

o° 

5 

30 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc j fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



LOGIC DIAGRAM 


Octal D-Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 

The ‘564 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered: on the positive transition 
of the clock, the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high impedance state when 
It is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 


Inputs 

Output 

OC 

CLK 

D 

0 

L 

t 

H 

L 

L 

t 

L 

H 

L 

L 

X 

Qo 

H 

X 

X 

Z 


10 20 3D 40 50 60 7D 80 
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KS54HCTLS EZRA 
KS74HCTLS 


Octal D-Type Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < Vcc +0.5V) , . ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd T 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54HCTLS Ef+A Octal D-Type Flip-Flops 

KS74HCTLS with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t(<6 ns), HCTLS564 






mu 

KS74HCTLS 

T* — -40*C to +85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T,= -55°C to +12S°C 
Vcc * 5.0V ± 10% 


Characteristic 

Symbol 

Conditions’ 



Unit 





Typ 

Guaranteed Limits 


Maximum Operating 

Frequency 

fmax 

C L = 50pF 

a 

35 

30 

25 

MHz 


tpLH 

C L = 50pF 

31 

28 

35 

42 


Maximum Propagation Delay, 

Cl— 1 50pF 


31 

40 

48 

ns 

CLK to any Q 

tPHL 

C L = 50pF 

31 

28 

35 

42 


C L =150pF 


31 

40 

48 



tpZH 


C L = 50pF 

31 

28 

35 

42 


Maximum Output Enable 

Rl= 1 kQ 

C L =150pF 

ms 

31 

40 

48 

ns 

Time, OC to any Q 

tpZL 

C L = 50pF 

31 

28 

35 

42 



Cl = 1 50pF 


31 

40 

48 


Maximum Output Disable 

tPHZ 

R L =1kfi 


EEI 

$123 

31 

37 

Q 

Time, OC to any Q 

tPLZ 

C L =50pF 



31 

37 

Minimum Pulse Width, 

CLK High or Low 

tw 




15 

18 

q 

Minimum Setup Time, 

D before CLKt 

tsu 


10 

13 

17 

20 


Minimum Hold Time, 

D after CLKt 

th 


-3 


0 

0 


Maximum Input Capacitance 

C|N 


B 





Maximum Output Capacitance 

CoUT 

Output Disabled 

10 




ra 

Power Dissipation 
Capacitance* (per stage) 

CpD 

OC=Vcc 

OC=GND 

5 

30 






* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS cyq 
KS74HCTLS ° 


Octal D-Type Transparent Latches 
with 3-State Outputs 


FEATURES 

• 8 latches in a single package 

• Full parallel access for loading 

• Function, pin-out, speed and drive compatibility with 
54/74ALS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(I 0 l = 24 mA @ V ol = 0.5V) for direct bus interface 

• Inputs and outputs interface direclty with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54HACT: -40°C to + 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

The ’573 consists of 8 high-speed D-type latches coupl- 
ed to 3-state output buffers with high drive current capabili- 
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (E) js high, 
the Q outputs follow the data (D) inputs. When the enable 
is low, the outputs latch at the levels that were set up at 
the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

There devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 




— 

oc C 

1 

20 

ID C 

2 

19 

2D £ 

3 

18 

3D C 

4 

17 

4D C 

5 

16 

5D [[ 

6 

15 

6D C 

7 

14 

7D C 

8 

13 

8D C 

9 

12 

GND C 

10 

11 


P V CC 

IQ 
P 2Q 
3Q 
4Q 
5Q 
6Q 
7Q 
8Q 
E 


FUNCTION TABLE 


(Each Latch) 


Inputs 

Output 

OC 

3 

D 

Q 

L 

H 

~ H 

H 

L 

H 

L 

L 

L 

L 

X 

Qo 

H 

X 

X 

Z 


LOGIC DIAGRAM 


ID 2D 3D 40 50 6D 7D 8D 



IQ 2Q 3Q 4Q 5Q 6Q 7Q 8Q 
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KS54HCTLS £Z7G Octal D-Type Transparent Latches 

KS74HCTLS ^ with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

L 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


IfeliFial 




2.0 

2.0 

2.0 


NMiiH 




0.8 

0.8 

0.8 


Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 
l o =-20 M A 
lo = — 6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

v cc -o.i 

3.7 




Vin— Vih or Vil 






Maximum Low-Level 

VOL 

l o =20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin— V cc or GND 


±0.1 

±1.0 



Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout— V cc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Ice 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=0mA 
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KS54HCTLS CJO 
KS74HCTLS ° 


Octal D-Type Transparent Latches 
with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS573 






T. = 25 # C 

KS74HCTLS 

KS54HCTLS 






T, = -40*C to +85°C 

T,= -55*C to +125°C 


Characteristic 

Symbol 

Conditions* 

V C c = 

5.0V 

V C c = 5.0V±10% 

V CC *5.0V± 10% 







B!1 

Guaranteed Limits 



tPLH 

C L = 50pF 

m 

18 

23 

27 


Maximum Propagation 

Cl=1 50pF 

n 

21 

28 

33 


Delay, D to Q 

E 

C L = 50pF 

sa 

BI 

23 

27 


C L =1 50pF 

m 

B 

28 

33 




C=50pF 


we 


37 

45 


Maximum Propagation 

C L =150pF 

93 


42 

51 


Delay E to Q 

m 

C L = 50pF 

22 


37 

45 


C L =1 50pF 

25 

El 

42 

51 



tpZH 


C L = 50pF 

24 


40 

48 


Maximum Output Enable 

Rl= 1 M) 

C L =150pF 

27 


45 

54 


Time, OC to any Q 


Cl= 50pF 

£| 


40 

48 



C L =150pF 

si 


45 

54 


Maximum Output Disable 

tpHZ 

R L =1k« 


EEB 

m 

31 

37 


Time, OC to any Q 

tpLZ 

C L =50pF 

EEI 

m 

31 

37 

Minimum Pulse Width, 

E High 

tw 


3 

E 

15 

18 


Minimum Setup Time, 

D before Ei 

tsu 


a 

E 

10 

12 


Minimum Hold Time, 

D after E i 

th 


0 

B 

12 

15 

ns 

Maximum Input Capacitance 

ClN 


T 




PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

m 




PF 

Power Dissipation 
Capacitance* 

Cpd 

OIOI 
dot 
ii ii 
o < 

7 O 

T3 

(5 

0) 

S 

ID 

CD 

5 

30 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc* fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS CJA Octal D-Type Flip-Flops 

KS74HCTLS / ^ with 3-State OOiputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(loL = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard OIPs. 


PIN CONFIGURATION 



LOGIC DIAGRAM 


DESCRIPTION 

The ’574 consists of 8 high-speed D-type edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, I/O ports, bidirectional bus drivers and working 
registers. 

The flip-flops are edge-triggered on the positive tran- 
sition of the clock. The Q outputs are set to the . logic levels 
that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 


Inputs 

Output 

OC CLK D 

Q 

L t H 

H 

L t L 

L 

L L X 

Qo 

H X X 

Z 
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KS54HCTLS C7A 
KS74HCJLS 


Octal D-Type Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) ... ±20 mA 

Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vqut 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 


KS54HCTLS 

T a = — 55°C to +125°C 

Unit 

Bfl 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
lo = — 20pA 
lo=-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

v cc -o.i 

3.84 

V CC -0.1 

3.7 

a 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or V| L 
l o =20pA 
lo=12mA 
lo=24mA 

0 

0.1 

0,26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

H 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 

— V|H 

Vout^Vcc or GND 


±0.5 

±5.0 

±10.0 

Q 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0pA 


8.0 

80.0 

160.0 


Additional Worst 
Case Supply 

Current 

Alee 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
bur = Op A 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS C 7 A Octal D-Type Flip-Flops 

KS74HCTLS ^ with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, t(<6 ns), HCTLS574 








KS74HCTLS 

KS54HCTLS 






T, = 25®C 

T.= -40°C to + 85°C 

T t = — 55°C to +125°C 


Characteristic 

Symbol 

Conditions? 

Vcc = 

5.0V 

V C c = 5.0V±10% 

Vcc = 5.0V ± 10% 





Typ 

Quarantaed Limits 


Maximum Operating 

Frequency 

fmax 

C L = 50pF 

a 

35 

30 

25 



I 

Ci_= 50pF 

m 

28 

35 

42 


Maximum Propagation 

Cl= 1 50pF 


31 

40 

48 


Delay, CLK to any Q 

E 

C L = 50pF 

m 

28 

35 

42 


C L =150pF 

SI 

31 

40 

48 



tpZH 


Cl= 50pF 

si 

28 

35 

42 


Maximum Output Enable 

Rl=1KQ 

C L = 1 50pF 

SI 

31 

40 

48 


Time, OC to any Q 


C L = 50pF 

31 

28 

35 

42 



C L =1 50pF 


31 

40 

48 


Maximum Output Disable 

E&9 

R L =1kfi 


m 

Kl 

31 

37 


Time, OC to any Q 


C L =50pF 

m 

m 

31 

37 

Minimum Pulse Width, 





B 

15 

18 

1 

CLK High or Low 




Minimum Setup Time, 

D before CLKt 



10 

B 

17 

20 


Minimum Hold Time, 

th 







■ 

D after CLKt 



-3 

0 

0 ' 

0 


Maximum Input Capacitance 



5 




o 

Maximum Output Capacitance 

CoUT 

Output Disabled 

na 




PF 

Power Dissipation 
Capacitance* (per stage) 



5 

30 




PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc j W 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS CQn/CQI 
KS74HCTLS 


8-Bit Binary Counters with 
Output Registers 


FEATURES 

• Choice of 3-State (’590) and Open-Drain (’591) Outputs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs 

(l OL = 24mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLE 


DESCRIPTION 

These devices each consist of an 8-bit counter which 
feeds an 8-bit register. The counter is incremented on the 
rising ed ge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either s ynchr onous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The output register is loaded with the contents of the 
counter on the rising edge of the register clock, RCK. The 
outputs of this register feed the outputs which are enabl- 
ed when the enable input, G, is taken low. This enables 
connection of this part to a system bus. The Q outputs of 
the ‘590 are 3-State and those for ’591 are Open-drain. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V C c and 
ground. 


INPUTS 

FUNCTION 

G 

RCK 

CCLR 

CCKEN 

CCK 

H 

X 

X 

X 

X 

Q Outputs disable 

L 

X 

X 

X 

X 

Q Outputs enable 

L 


X 

X 

X 

Counter data is stored into register 

L 

~L 

X 

X 

X 

Register state is not changed 

L 

X 

L 

X 

X 

Counter clear 

L 

X 

H 

L 

_r 

Advance one count 

L 

X 

H 

L 

~L 

No count 

L 

X 

H 

H 

X 

No count 


X: Don't care 

RCO = Qa'* Qb' Qc' • Qd' Qe' • Qf' Qg' • Qh' 


(Qa' Q h ': Internal outputs of the counter) 
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KS54HCTLS £ZQi 1 /IZ Q 1 8-Bit Binary Counters with 

KS74HCTLS WWW Qmtput Registers 

LOGIC DIAGRAM 
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KS54HCTLS /TQ/1//TQ-/ 8-Bit Binary Counters with 

KS74HCTLS Output Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V| > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc + 0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T stg . . . -65°C to +150° C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc-5V±10% Unless Otherwise Specified) 






= 25°C 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Test Conditions 

G 

T a = -40°C to +85°C 

T a = -55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V, H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 


ViN=V| H or Vil 






Output Voltage 

VoH 

l 0 =-20pA 

Vcc 

Vcc -0.1 

< 

o 

o 

1 

o 

< 

o 

o 

1 

o 

V 

(All '590 Outputs and 


lo=-6mA 

4.2 

3.98 

3.84 

3.7 

'591 RC0 Outputs) 










r _ 

Vin=Vih or Vil 






Maximum Low-Level 

V 0L 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 

loz 

Output Enable 


±0.5 

±5.0 

±10.0 

pA 

Leakage Current 

= V|H 

Vout = Vcc or GND 


Maximum Quiescent 

Icc 

Vin=Vcc or GND 


8.0 

80.0 

160.0 

M A 

Supply Current 

louT=0pA 




per input pin 






Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








loui=0pA 
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KS54HCTLS C QH/^QI 5-H/f Binary Counters with 

KS74HCTLS I Output Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS590 


Characteristic 

Symbol 

Conditions^ 

T,=25°C 
V CC = 5.0V 

KS74HCTLS 

T a = -40°C to + 85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125*0 
V cc = 5.0 V ± 10% 


Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 


35 

m 

20 

20 


Maximum Propagation Delay, 
CCKt to RCO 

tPLH 

C L =50pF 

24 

32 

40 

48 

ns 

tpHL 

24 

32 

40 

48 

Maximum Propagation Delay, 
CCLFH to RCO 

tPLH 

26 

35 

44 

52 

ns 

Maximum Propagation Delay, 
RCKt to Q 

tPLH 

16 

21 

26 

31 

ns 

tpHL 

16 

21 

26 

31 

Maximum Output Enable Time, 

Gl to Q 

tPZH 

R L =1kn 

C L =50pF 

18 

24 

30 

36 

ns 

tpZL 

18 

24 

30 

36 

Maximum Output Disable Time, 

Gt to Q 

tpHZ 

18 

24 

30 

36 

ns 

tpi_z 

18 

24 

30 

36 

Minimum Pulse 
Width 

CCK or RCK 
High or Low 

t W 


12 

16 

20 

24 

ns 

CCLR Low 

12 

16 

20 

24 

Minimum 

Setup Time 

CCKENt before 
CCKt 

tsu 


12 

16 

20 

24 

ns 

CCLRt before 
CCKt 

12 

16 

20 

24 

CCKt to 

RCKttt 

24 

32 

40 

48 

Maximum Input Capacitance 

Cin 


5 




191 

Maximum Output Capacitance 

o 

o 

c 

H 

Output Disabled 

10 




O 

Power Dissipation Capacitance* 

CpD 






m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 W 
t For AC switching test circuits and timing waveforms see section 2. 

tt The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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KS54HCTLS lZQfi/£%Q1 8-Bit Binary Counters with 

KSr4HCTLS WYJW 1 Output Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS591 


Characteristic 

Symbol 

Conditions* 

T» = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T a = -40°C to +85°C 
V CC = 5.0V ±10% 

KS54HCTLS 

T»= — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

Unit 

PH 

Guaranteed Limits 

Maximum Clock Frequency 




m 

20 

20 


Maximum Propagation Delay, 
CCKt to RCO 

tpLH 

C L =50pF 

R L =1kfi 


KB 

40 

48 

ns 

tpHL 

m 


40 

48 

Maximum Propagation Delay, 
CCLRt to RCO 

tpLH 

26 

35 

44 

52 

ns 

Maximum Propagation Delay, 
RCKt to Q 

tpLH 

27 

37 

46 

55 


tpHL 

16 

21 

26 

31 

Maximum Output Enable Time, 

Gl to Q 

tpZL 


18 

24 

30 

^ 36 


Maximum Output Disable Time, 

Gt to Q 

tpLZ 

18 

24 

30 

3 & 

ui 

Minimum Pulse 
Duration 

CCK or RCK 
High or Low 

tw 

/ 

12 

16 

20 

24 

Q 

CCLR Low 

V 

12 

16 

20 

24 

Minimum 

Setup Time 

CCKENI before 
CCKt 

tsu 


12 

16 

20 

24 


CCLRT before 
CCKt 


12 

16 

20 

24 

CCKt to 

RCKttt 

1 

24 

32 

40 

48 

Maximum Input Capacitance 

C|N 


5 





Maximum Output Capacitance 

CoUT 

Output Disabled 


‘ 



m 

Power Dissipation Capacitance* 

Cpo 






m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 Jin- 
t For AC switching test circuits and timing waveforms see section 2. * 

tt The clocks may be tied together, in whicl^ case the register state will be one clock pulse behind the counter. 
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KS54HCTLS 

KS74HCTLS 


592/593 


)<&Bit Binary Counters with 
ihput Registers IT 


FEATURES 

• Parallel Register Inputs (’592) 

• Parallel 3-State I/O: Register Inputs/Counter Outputs 
(’593) 

• Counter Has Direct Overriding Load and Clear 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’592 593 




“^37 




W 1 

B 0 

1 

16 

3 v cc 

A/Qa C 

1 

20 

C c 

2 

15 

3* 

B/Q b C. 

2 

19 

0 C 

3 

14 

3 CLOAD 

C/Q c C 

3 

18 

E 0 

4 

13 

3 RCK 

O/Qo C 

4 

17 

F C 

5 

12 

3 CCKEN 

E/Qe C 

5 

16 

GC 

6 

1 1 

3 CCK 

F/Qf C 

6 

15 

h[ 

7 

10 

3 CCLR 

G/Qq 

7 

14 

GND C 

8 

9 

3 RCO 

H/Q„ Cl 

8 

13 





uloaB i 







GND C 

10 

1 1 


□ V cc 

]e 

35 
RCKEN 
RCK 
CCKEN 
CCKEN 
CCK 
CCLR 
RCS - 


FUNCTION TABLE 


DESCRIPTION 

The ’592 and ’593 both contain an 8-bit register which feeds 
an 8-bit binary counter. The counter is incremented on the 
rising ed ge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in par allel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The input register is loaded on the rising edge of the register 
clock, RCK. The outputs of this register feed the counter. 
The counter is loaded with the register’s contents when 
the clock load, CLOAD, input is taken low. 

The ’592 differs from the ’593 in that the latter device has 
bidirectional input/output pins. The 3-state outputs of the 
counter can be enabled and are active when enable input, 
G, is taken low and input G is taken high. The outputs of 
the counter then appear on the register inputs. This enables 
connection of this part to a s ystem b us. The ’593 also has 
a second clock enable pin, CCKEN, which is active high 
and it also has an active low register clock enable, RCKEN. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


INPUTS (’592) 

FUNCTION 

RCK 

CLOAD 

CCLR 

CCKEN 

CCK 

X 

L 

H 

X 

X 

Register data is loaded into counter 

X 

H 

L 

X 

X 

Counter clear 

_r 

H 

H 

X 

X 

The data of a thru H inputs is stored into 
register 

"L 

H 

H 

X 

X 

Register state is not changed 

X 

H 

H 

L 

_r 

Counter advances the count 

X 

H 

H 

L 


No count 

X 

H 

H 

H 

X 

No count 


X: Don’t care 


RCO = Qa'* Qb' Qc' • Qd' Qe' • Qf' Qg' • Qh' 


(Qa' ~ Qh': Internal outputs of the counter) 
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KS54HCTLS tZQO/iZQQ 8-Bit Binary Counters with 

KS74HCTLS input Registers 










KS54HCTLS CQO/CQO 
KS74HCTLS 


8-Bit Binary Counters with 
Input Registers 


LOGIC DIAGRAMS (Continued) 


( 19 ) 
g — 
_ ( 18 ) 

° ( 12 ) 
CCLR 
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KS54HCTLS iZQO/tZQQ 8-Bit Binary Counters with 

KS74HCTLS Input Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5 V < Vo < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65 °C to +150°C 
Power Dissipation Per Package, Pdf 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vqut 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



SAMSUNG 
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KS54HCTLS CQO/CQO 8-Bit Binary Counters with 

KS74HCTLS input Register* 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<2 ns), HCTLS592 






T,=25°C 
Vcc = 5.0V 

KS74HCTLS 

KS54HCTLS 


Characteristic 

Symbol 

Conditions 1 

T, = - 40 B C to +85 °C 
Vcc = 5.0V ±10% 

T,= -55 # C to +125®C 
Vcc = 5.0 V ± 10% 

Unit 






Guaranteed Limits 


Maximum Clock Frequency 

m 


m 

Mi 

20 

20 

MH Z 

Maximum Propagation Delay, 

11 


m 


40 

48 

a 

CCKt to RCO 

. 

nm 


m 

MB 

40 

48 

Maximum Propagation Delay, 

HI 

C L =50pF 

m 


40 

48 

Q 

CLOADI to RCO 

tpHL 


sa 

ns 

40 

48 

Maximum Propagation Delay, 

tpHL 


24 

32 

40 

48 

ns 




Maximum Propagation Delay, 

tPLH 

C L =50pF 



44 

52 

ns 

RCKt to RCO 



CLOAD=GND 



44 

52 

Minimum Pulse 

Width 

CCK or RCK 
High or Low 



a 

16 

20 

24 


CCLR Low 

tw 



16 

20 

24 

ns 


CLOAD Low 



m 

16 

20 

24 



CCKENt before 
CCKt 

| 


sa 

16 

20 

24 


Minimum 

CCLRt before 



a 

16 

20 

24 

ns 

Setup Time 

CCKt 



RCKt before 
CLOADtt 



a 

32 

40 

48 



Data A-Ht before 
RCKt 

1 



16 

20 

24 


Minimum Hold Time 



0 

0 

0 

0 


Maximum Input Capacitance 

a^fl 


■ 




iaa 

Power Dissipation Capacitance* 

Cpo 






o 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2 . 

1 1 The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 
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KS54HCTLS tZQO/iZQQ 8-Bit Binary Counters with 

KS74HCTL3 input Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r . t,<6 ns), HCTLS593 


Characteristic 

Symbol 

Conditions 1 

T» = 25®C 
V CC = 5.0V 

KS74HCTLS 

T,= — 40°C to +85®C 
V CC = 5.0V + 10% 

KS54HCTLS 

T, = — 55°C to + 125°C 
V CC = 5.0V± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 


35 

25 

20 

20 

E 

Maximum Propagation Delay, 
CCKt to Q 

tPLH 

C L =50pF 

C L =1 50pF 

24 

27 

32 

35 

40 

45 

48 

54 

ns 

tpHL 

C L =50pF 

C L = 1 50pF 

24 

27 

32 

35 

40 

45 

48 

54 

Maximum Propagation Delay, 
CCKt to RCO 

tPLH 

C L =50pF 

24 

32 

40 

48 


tpHL 

24 

32 

40 

48 


Maximum Pr 

opagation Delay, 
D 

tPLH 

C L =50pF 

C L = 1 50pF 

24 

27 

32 

35 

40 

45 

48 

54 


CLOADt to 

♦PHL 

C L =50pF 

C L =1 50pF 

24 

27 

32 

35 

40 

45 

48 

54 


Maximum Pr 

opagation Delay, 
RCO 

tPLH 

C L =50pF 

24 

32 

40 

48 

ns 

CLOADI to 

tpHL 

24 

32 

40 

48 

Maximum Propagation Delay, 
RCKt to RCO 

tPLH 

C L =50pF 

CLOAD=GND 

26 

35 

44 

52 

ns 

tpHL 

26 

35 

44 

52 

Maximum Propagation Delay, 

CCLRt to Q 

tpHL 

C L =50pF 

C L =150pF 

24 

27 

32 

35 

40 

45 

48 

54 

ns 

Maximum Propagation Delay, 
CCLRt to RCO 

tPLH 

C L =50pF 

24 

32 

40 

48 

ns 

Maximum Enable Time, 

Gt or Gt to Q 

tpZL 

R L =1kn 

Cl— 50pF 
C L =150pF 

21 

24 

28 

31 

39 

44 

42 

48 

ns 

ns 

tpZL 

Cl = 50pf 
Cl= 1 50pF 

21 

24 

28 

31 

35 

44 

42 

48 

Maximum Disable Time 

Gt or Gt to Q 

tPLH 

R L =1k« 

C L =50pF 

24 

28 

35 

42 

ns 

tpLZ 

21 

28 

35 

42 

Minimum 
Pulse Width 

CCK or RCK 
High or Low 

tw 


12 

16 

20 

24 

ns 

CCLR Low 


12 

16 

20 

24 

CLOAD Low 


12 

16 

20 

24 

Minimum 
Setup Time 

CCKENi before 
CCKt 

tsu 


12 

16 

20 

24 

ns 

RCKENt to 
RCKt 



12 

16 

24 

CCLRt before 
CCKt 


12 

16 

20 

24 

RCKt before 
CLOADtt 


24 

32 

40 

48 

Data A-H 
before RCKt 


12 

16 

20 

24 

Hold Time 

th 


0 

0 

0 

0 

ns 

Maximum Input Capacitance 

ClN 


5 




PF 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 

10 



PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc J fin 
t For AC switching test circuits and timing waveforms see section 2. 

tt The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 
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KS54HCTLS CZQC/CQft 8-Bit Shift Registers with 

KS74HCTLS Output Latches 


FEATURES 

• 8-Bit Serial-In, Parallel-Out Shift Registers With Storage 

• Choice of 3-State (’595) or Open-Drain (’596) Parallel 
Outputs 

• Shift Register Has Direct Clear 

• Function, pin-out, speed and drive compatibility with 
54S74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 


DESCRIPTION 

T,hese devices each contain an 8-bit serial-in, parallel-out 
shift register that feeds an 8-bit D-type storage register. 
The storage register has parallel 3-state (’595) or open- 
drain (’596) outputs. Separate clocks are provided for 
both the shift register and the storage register. The shift 
register has a direct-overriding clear, serial input, and serial 
output pins for cascading. 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect both 
clocks together, the shift register state will always be one 
clock pulse ahead of the storage register. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


Qs Q 

1 



16 

Q cC 

2 

15 

Qd C 

3 

14 


4 

13 

0f C 

5 

12 

Qg C 

6 

11 

o„C 

7 

10 

gndC 

8 

9 


FUNCTION TABLE 


INPUTS 

FUNCTION 

SER 

SRCK 

SRCLR 

RCK 

G 

X 

X 

X 

X 

H 

Q a thru Qh outputs disable 

X 

X 

X 

X 

L 

Q a thru Qh outputs enable 

X 

X 

L 

X 

X 

Shift register is cleared. 

L 

_r 

H 

X 

X 

First stage of S.R. becomes “L”. Other stages store 
the data of previous stage, respectively. 

H 

_r 

H 

X 

X 

First stage of S.R. becomes “H”. Other stages store 
the data of previous stage-; respectively. 

X 

~L 

H 

X 

X 

State of S.R. is not changed. 

X 

X 

X 

_r 

X 

S.R. data is stored into storage register. 

X 

X 

X 

~l_ 

X 

Storage register state is not changed. 


X: DON’T CARE 
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KS54HCTLS CQC/CQC Shift Register# with 

KS74HCTL3;> J y* ?/J ^ p '* Tfrrtpiif LatcheS OH." 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0,5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V CC +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pcjt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

Ti 

= 25°C 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

• 

0.8 

V 

Minimum High-Level 


Vin=Vih or Vil 






Output Voltage 

VoH 

I o =-20mA 

Vcc 

Vcc —0.1 

V CC -0.1 

< 

o 

o 

1 

o 

\J 

(All '595 Outputs and 
’596 Q'h Output) 


lo= -6mA 

4.2 

3.98 

3.84 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o = 20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 =12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum Output 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
louT=0jiA 


8.0 

80.0 

160.0 

R A 



per input pin 






Additional Worst 


Vi = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0)uA 
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KS54HCTLS 595/596 

k\Q7AMr_TI q 


8-Bit Shift Registers with 
Output Latches 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS595, HCTLS596 


Characteristic 

Symbol 

Condition s T 

T. = 25°C 
V cc * 5.0V 

KS74HCTLS 

T*= -40°C to + 85®C 
Vcc* 5.0 V ±10% 

KS54HCTLS 

T,= -5500 to +125°C 
V cc = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Umitjs 

Maximum Propagation 

Delay, SRCKt to Q’ H 

tpLH 

C L =50pF 

15 

18 

25 

30 

ns 

tpHL 

15 

18 

25 

30 

Maximum Propagation 

Delay, RCKt to Qa thru Qh 

tpLH 

C L =50pF 

C L =150pF 

C L =50pF 

C L =150pF 

17 

20 

22 

25 

28 

33 

33 

39 

ns 

tpHL 

17 

20 

22 

25 

28 

33 

33 

39 

Maximum Output Enable 
Time, Gi to Qa thru Qh 
(’ 595 only) 

tpZH 

R L = 1 kO 

C u =50pF 
C L =1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 

ns 

tpZL 

C L — 50pF 
C L = 1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 

Maximum Output Disable 
Time, Gt to Qa thru Qh 
(’ 595 only) 

tpHZ 

R L =1kfi 

C L =50pF 

18 

21 

24 

27 

30 

35 

36 

42 

ns 

tpLZ 

18 

21 

24 

27 

30 

35 

36 

42 

Maximum Propagation 

Delay, Gt to Qa thru Qh 
(’ 596 only) 

tPLH 

C L =50pF 

18 

24 

30 

36 

ns 

Cl= 1 50pF 

21 

27 

35 

42 

Maximum Propagation 

Delay, Gi to Qa thru Qh 
(’ 596 only) 

tpHL 

C L =50pF 

18 

24 

30 

36 

ns 

C L =150pF 

21 

27 

35 

42 

Minimum 
Pulse Width 

SRCK or RCK 

tw 


12 

16 

20 

24 

ns 

SRCLR Low 


12 

16 

20 

24 

Minimum 
Setup Time 

SRCLRt to 
SRCKt 

tsu 


12 

16 

20 

24 

ns 

SER to SRCKt 


12 

16 

20 

24 

SRCKt to 
RCKtt 


24 

32 

40 

48 

Minimum Hold Time 

th 


- 3 

0 

0 

0 

ns 

Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output 
Capacitance 

COUT 

Output Disabled 

10 




PF 

Power Dissipation 
Capacitance * 

CPD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc j fin- 
t For AC switching test circuits and timing waveforms see section 2, 

Tt This setup time ensures the register will see stable data from the register output. 
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KS54HCTLS £ZQ7 8-Bit Shift-Registers with 

KS74HCTLS Input Latches 


FEATURES 

• 8-Bit Parallel Storage Register Inputs 

• shift Register has Direct Overiding Load and Clear 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5 V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The '597 consists of an 8-bit storage latch feeding a 
parallel-in, serial-out 8-bit shift register. Both the storage 
register and the shift register have positive-edge triggered 
clocks. The shift register also has direct load (from storage) 
and clear inputs. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM 
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KS54HCTLS CQ 7 
KS74HCTLS 


8-Bit Shift-Registers with 
Input Latches 


FUNCTION TABLE 


INPUTS 

FUNCTION 

SER 

SRCK 

SRCLR 

SRLOAD 

RCK 

X 

X 

L 

H 

X 

S.R. is cleared to “L” 

X 

X 

H 

J 

X 

Input register data is stored into S.R. 

L 

_r 

H 

H 

X 

First stage of S.R. becomes “L”. Other stages store 
the data of previous stage, respectively. 


_r 

H 


X 

First stage of S.R. becomes “H”. Other stages stores 
the data of previous stage, respectively. 

X 

X 

X 



State of S.R. is not changed. 

X 

X 

X 


_r 

Input data on A~H line is stored into input register 

X 

X 

X 

X 

1_ 

Storage register state is not changed. 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l !K 

(V, < —0.5V or V| > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < —0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°C to +150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


T Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either V C c or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

a = 25°c 

KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V,H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V,u 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or Vil 

lo= — 20^A 

lo= -4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 • 

Vcc -0.1 

3.84 

?- 

o 

> 

V 



Vin=V| H or V| L 






Maximum Low-Level 

VoL 

lo=20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=V C c or GND 


±0.1 

±1.0 

±1.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 

louT=0p(A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lour = 0|iA 
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KS54HCTLS /TQ7 $-B/f Shift-Registers with 

KS74HCTLSs^- * input Latches 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS597 


Characteristic 

Symbol 

Conditions 1 

Ta = 25 0 C 
V CC = 5.0V 

KS74HCTLS 

T a = — 40°C to +85°C 
Vcc = 5.0V ±10% 

KS54HCTLS 

T a = -55°C to +125°C 
Vcc = 5.0V ± 10% 

Unit 





Typ 

Guaranteed Limits 


Maximum Clock Frequency 

fmax 


35 

m 

20 

20 


Maximum Propagation Delay, 

tpLH 


15 

m 

25 

30 


SRCKt to Q’ 

H 

tpHL 


15 

m 

25 

30 

Maximum Propagation Delay, 

LJplh 

C[_=50pF 

18 


30 

36 


SRLOADt to Q’ h 

tPHL 


18 


30 

36 

Maximum Propagation Delay, 
SRCLRt to Q’h 

tpHL 


17 

22 

28 

33 


Maximum Propagation Delay, 

tPLH 

C L =50pF 

21 

29 


42 


RCKt to Q’h 


tpHL 

SLOAD = Low 

21 

m 


42 

Minimum 

RCK or SRCK 

High or Low 



12 

16 

20 

24 


Pulse Width 

SRCLR or 

SRLOAD Low 

t W 


12 


20 

24 


SRCLRt before 
SRCKt 



12 

16 

20 

24 


Minimum 
Setup Time 

RCKt before 
SRCKttt 

tsu 


24 


40 

48 

ns 


SER before 

SRCKt 



12 


20 

24 



A thru H before 
RCKt 



12 

16 

20 

24 


Minimum Hold Time 

th 


0 

0 

0 

0 

B 

Maximum Input Capacitance 

C|N 


5 




m 

Power Dissipation Capacitance* 

Cpd 






m 


* Cpd determines the no-load dynamic power dissipation: Pd=Crd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 

ft The RCKt before SRCKt setup time ensures that shift register will see stable data comming from the register output. 
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KS54HCTLS 

KS74HCTLS 


640/643/645 


Octal Bus Transceivers 
with 3-State Outputs 


FEATURES 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(lot =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These high-speed octal/bus transceivers are designed for 
asynchronous two-way communication between data 
buses. A direction control input (DIR) controls the flow 
direction of data. When DIR is high, data flows from the 
A inputs to the B outputs. When DIR is low, data flows from 
3 to A. The ’643 transfers inverted data from the A bus 
to the B bus and non-inverted data from the B bus to the 
A bus. The ’640 transfers inverted data in both directions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 


PIN CONFIGURATION 


FUNCTION TABLE 



v cc 

S 

B1 

B2 

B3 

B4 

BS 

B6 

B7 

B8 


Control 

Inputs 

Operation 

G 

DIR 

’640 

’643 

’645 

L 

L 

Inverted data 
transmitted from 
Bus B to Bus A 

Data transmitted 

from Bus B 

to Bus A 

Data transmitted 
from Bus B 
to Bus . A 

L 

H 

Inverted data 
transmitted from 
Bus A to Bus B 

Inverted data 
transmitted from 
Bus A to Bus B 

Data transmitted 
from Bus A 
to Bus B 

H 

X 

Buses isolated 

(High-impedance 

state) 

Buses isolated 

(High-impedance 

state) 

Buses isolated 

(High-impedance 

state) 


727 
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KS54HCTLS 

KS74HCTLS 


640/643/645 


Octal Bus Transceivers 
with 3-State Outputs 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) . ±20 mA 

Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . — 65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to V C c 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 

KS74HCTLS 


640/643/645 


Octal Bus Transceivers 
with 3-State Outputs 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

, = 25°C 

KS74HCTLS 

T,= — 40°C to +85°C 

KS54HCTLS 

T,= -55°C to +125°C 

Unit 




Cffi 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 





2.0 

to 

o 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l O =-20^A 
lo= _ 6mA 

EE3 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 




Vin=Vih or V|L 








l O =20/iA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 




b=24mA 


0.39 

0.5 



Maximum Input 
Current 





±1.0 

±1.0 


Maximum 3-State 
Leakage Current 


Output Enable 
=V|H 

Vout = Vcc or GND 

1 

±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 


Vin— V cc or GND 

lorn = Op A 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


V|=2.4V 

■ 


. 



Case Supply 


other Inputs: 

■ 

2.7 

2.9 

3.0 


Current 


at Vcc or GND 

■ 







louT=OpA 







AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS640, HCTLS643, HCTLS645 







25°C 

KS74HCTLS 

KS54HCTLS 






T« - 

T,= - 40°C to +85°C 

T,= — 55°C to +125*0 


Characteristic 

Symbol 

Conditions' 

Vcc = 

5.0V 

V cc = 5.0 V s 10% 

V cc = 5.0 V ± 10% 

Unit 





Typ 

Guaranteed Limits 



tPLH 

Ci_=50pF 

9 

12 

16 

19 


Maximum Propagation 

Delay, A to B, or B to A 

Cl= 1 50pF 

12 

15 

21 

25 

nS 

tpHL 

C L =50pF 

9 

12 

16 

19 


C L =1 50pF 

12 

15 

21 

25 



tpZH 


C L =50pF 

30 

40 

50 

60 


Maximum Output Enable 

Time, G or DIR to A or B 

R L =1kfl 

C L =150pF 

33 

43 

55 

65 

ns 

tpZL 

C L =50pF 

30 

40 

50 

60 



C L =150pF 

33 

43 

55 

65 


Maximum Output Disable 

tPHZ 

Rl= 1 kj] 


20 

27 

34 

40 

ns 

Time, G or DIR to A or B 

tpLZ 

C L =50pF 

20 

27 

34 

40 

Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 

o 

o 

c 

H 

Output disabled 

10 




PF 

Power Dissipation 
Capacitance* (per stage) 

Cpo 

G=Vcc 

G=GND 

5 

30 




PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cro Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS ftAft/fiAft Octal 3-State Bus Transceivers 

KS74HCTLS W*#U/U*tO with Registers 


FEATURES 

• 8 bi-directional data paths 

• Transmits direct or stored data in either direction 

• 24-pin 0.3" slim DIP package 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(l OL = 24 mA @ V ol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74AHCT: -40°C to + 85°C 
KS54HACT: -55°C to + 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



DESCRIPTION 

The ’646 and ’648 are bi-directional bus transceivers with 
D-type flip-flops and control circuitry to facilitate high speed 
multiplexed data transmission. The ’646 transmits true data 
and the '648 transmits inverted data. 

Data can be transmitted directly from one port to the other 
in either direction. It also can be stored in the flip-flops from 
either or both ports for subsequent transmission to the op- 
posite port. Six control inputs govern the data flow: 

G (output enable) when high, all outputs are 
disabled, isolating the A and B ports. When 
low, one port is enabled at a time as determin- 
ed by the DIR pin. 

DIR (direction control) disables A or B outputs per- 
mitting the pins to be used as inputs thus deter- 
mining the direction of a data flow. When 
DIR=high, data flows from A to B. 

SAB.SBA (data source AB and BA) determines whether 
data transmitted is from the data inputs or the 
registers associated with those inputs. 

CAB.CBA (Clock AB and BA) clocks data from the A in- 
puts and the B inputs, respectively, into their 
associated registers. Since the clocks are not 
gated with the G and DIR pins, data at the A 
and B pins can be clocked into the flip-flops 
at any time. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 



( 21 ) ( 3 ) ( 1 ) ( 23 ) ( 2 ) ( 22 ) 

G DIR CAB CBA SAB SBA 
L L X X X L 



( 21 ) ( 3 ) ( 1 ) ( 23 ) ( 2 ) ( 22 ) 

G DIR CAB CBA SAB SBA 
L H X X L X 



( 21 ) ( 3 ) ( 1 ) ( 23 ) ( 2 ) ( 22 ) 
G DIR CAB CBA SAB SBA 
X X t XXX 

X X X t X X 

H X t t X X 



( 21 ) ( 3 ) ( 1 ) ( 23 ) ( 2 ) ( 22 ) 
G DIR CAB CBA SAB SBA 
L L X X X H 

L H X X H X 


Real-Time transfer Real-Time transfer 

bus B to bus A bus A to bus B 


Storage from 
A AND/OR B 


Transfer stored 
data to A AND/OR B 
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KwScSi 646/648 


Octal 3-State Bus Transceivers 
with Registers 



Operation or Function 


CBA SAB SBA A1 thru A8 B1 thru B8 


Not specified Not specified 


t t 
H or L H or L 


Store A, B unspecified 
Store B, A unspecified 

Store A and B data 
Isolation, hold storage 


Store A, B unspecified 
Store B, A unspecified 

Store A and B data 
isolation, hold storage 


Real-Time B data to A bus Real-Time B data to A bus 
Stored B data to A bus Stored B data to A bus 

Real-Time A data to B bus Real-Time A data to B bus 
Stored A data to B bus Stored A data to B bus 
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KS54HCTLS RAR/RAQ Octal 3-State Bus Transceivers 

KS74HCTLS V**VJV**0 with Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < —0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T S ! 9 . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): - 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating T emperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

B 


KS74HCTLS 

T a = — 40°C to + 85 °C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




EES 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 


• , 


2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
I o =-20mA 
| 0 =-6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 




ViN=V| H or Vil 






Maximum Low-Level 


lo=20 M A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo= 1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 






■ 


±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
=V|H 

Vout~ Vcc or GND 

1 


±5.0 

±10.0 



Ice 

Vin = Vcc or GND 

Iout=0^A 



80.0 

160.0 

PA 



per input pin 

■ 





Additional Worst 


V|=2.4V 






Case Supply 


other Inputs: 

■ 


2.9 

3.0 


Current 


at Vcc or GND 

■ 







loUT=0fiA 

■ 
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KS54HCTLS ft A fi I ft A ft Octal 3-State Bus Transceivers 

KS74HCTLS with Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , t(<6 ns), HCTLS646, HCTLS648 


Characteristic 

Symbol 

Condltions T 

T, s 25°C 
V CC = 5.0V 

KS74HCTLS 

T,= -40°C .u +85®C 
V CC --.0V±10% 

KS54HCTLS 

T. = — 55°C to +125°C 
Vcc = 5.0 V ± 10% 

l 

Typ 

Guaranteed Limits 

Maximum Clock 

Frequency 

fmax 

C|_ = 50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation 

Delay, A or B Input 
to B or A Output 

tpHL 

Ci_ = 50pF 

C L =150pF 

14 

17 

19 

22 

24 

29 

29 

35 

ns 

tpHL 

Ci_=50pF 

Cl= 1 50pF 

14 

17 

19 

22 

24 

29 

29 

35 

Maximum Propagation 

Delay, CBA or CAB Input 
to A or B Output 

tPLH 

Cu=50pF 

Cl= 1 50pF 

22 

25 

30 

33 

37 

42 

45 

51 

ns 

tpHL 

Ci_=50pF 

C L =150pF 

22 

25 

30 

33 

37 

42 

45 

51 

Maximum Propagation 
(Delay, ft SBA or SAB input 
to A or B Output 
(with A or B High) 

tPLH 

C(.= 50pF 

Cl= 1 50pF 

26 

29 

35 

38 

44 

49 

53 

59 

ns 

tPHL 

Cu=50pF 

Ct=150pF 

26 

29 

35 

38 

44 

49 

53 

59 

Maximum Propagation 

Delay, SBA or SAB Input 
to A or B Output 
(with A orB Low) 

tpLH 

C L =50pF 

Cl= 1 50pF 

26 

29 

35 

38 

44 

49 

53 

59 

ns 

tpHL 

C u =50pF 

C L = 1 50pF 

26 

29 

35 

38 

44 

49 

53 

59 

Maximum Output Enable 
Time, G or DIR Input to 

A or B Output 

tpZL 

Rl= 1 kfi 

C L =50pF 
Cl— 1 50pF 

33 

36 

45 

48 

56 

61 

67 

73 

ns 

tpZH 

C L =50pF 
Cl=1 50pF 

33 

36 

45 

48 

56 

61 

67 

73 

Maximum Output Disable 
Time, G or DIR Input to 

A or B Output 

tpHZ 

R l = 1 kfi 

C L =50pF 

26 

35 

44 

53 

ns 

tPLZ 

26 

35 

44 

53 

Pulse Duration, Clocks 

High or Low 

tw 


10 

13 

17 

20 

ns 

Setup Time, A before 

CABt or B before CBAt 

tsu 


10 

13 

17 

20 

ns 

Hold Time, A after CABt 
or B after CBAt 

th 


0 

0 


0 

ns 

Maximum Input Capacitance 

Cin 


>5 




pF 

Maximum Output 
Capacitance 

Cout 

Output Disabled 

10 




PF 

Power Dissipation 
Capacitance* 

Cpo 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 

ft These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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KS54HGTLS (%£yi/f%£%0 Octet 3-State Bus Transceivers 

KS74HCTLS with Registers 


FEATURES 


DESCRIPTION 


• Independent Registers and Enables for A and B Buses 

• Multiplexed Real-Time and Stored Data 

• Choice of Time and Inverting Data Paths 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(>ol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 



These devices consist of bus transceiver circuits , D-type 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. Enable GAB and GBA are pro- 
vided to control the transceiver functions. SAB and SBA 
control pins are provided to select whether real-time or 
stored data is transferred. A low input level selects real- 
time data, and a high selects stored data. The following 
examples demonstrate the four fundamental bus- 
management functions that can be performed with the octal 
bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the ap- 
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real- 
time transfer mode, it is also possible to store data without 
using the internal D-type flip-flops by simultaneously enabl- 
ing GAB and GBA. In this configuration each output rein- 
forces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



(21 ) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L L X X X L 



(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L H X X L X 



(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 
X X t XXX 

XXX t XX 

H X t t X X 



(21) 0) (D (23) (2) (22) 
G DIR CAB CBA SAB SBA 
L L X X X H 

L H X X H X 


Real-Time transfer Real-Time transfer 
bus B to bus A bus A to bus B 


Storage from 
A AND/OR B 


Transfer stored data 
to A and/or B 
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KS 54 HCTLS fiEi /ftGO Octal 3-State Bus Transceivers 

KS 74 HCTLS I/UV4 wjth Registers 


FUNCTION TABLE 


INPUTS 

DATA I/O* 

OPERATION OR FUNCTION 

GAB SBA 

CAB 

CBA 

SAB SBA 

A1 THRU A8 

81 THRU B8 

’651 

’652 

n 


H or L H or L 

X 

X 

Input 


Isolation 

Isolation 

H 


t 

t 

X 

X 

Store A and B Data 

Store A and B Data 

X 

H 

t 

H or L 

X 

X 

Input 

Not specified 

Store A, Hold B 

Store A Hold B 

H 

H 

t 

t 

X** 

X 

Input 


Store A in both registers 

Store A in both registers 

D 


H or L 

t 

X 

X 

Not specified 

9 

Hold A, Store B 

Hold A, Store B 

n 


t 

t 

X 

X** 

Output* 

9 

Store B in both registers 

Store B in both registers 

L 

L 

X 

X 

X 

L 

Output 


Real-Time B Data to A Bus 

Real-Time B Data to a Bus 

L 

L 

X 

H or L 

X 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 


El 



19 

X 



Real-Time £ Data to B Bus 

Real-Time A Data to B Bus 


19 



1 

X 

Stored A Data to Bus 

Stored A Data to B Bus 


■I 






Stored A Data to B Bus and 

Stored A Data to B Bus and 

H 

Stored B Data to A Bus 

Stored B Data to A Bus 


* The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions 
are always enabled, ie. , data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

* * Select control =L: clocks can occur simultaneously 


Select control =H: clocks must be staggered in order to load both registers 


LOGIC DIAGRAMS 


’651 


’652 


US 


■■ 

I 

a 


■ 

i 

am 

IkKMM 

Shu 

■ 

m 

m 

m 

San 

■■■■ 

1 

■ 

mm mt 

HKjj 



V 
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KS54HCTLS ft ftl IftRO Octal 3-State Bus Transceivers 

KS74HCTLS u u u u with Registers 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Ptjt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS. -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 





EB3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 




2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V| L 
l 0 = — 20yA 
lo= —6mA 

Vcc 

4.2 

Vcc —0.1 
3.98 

Vcc -0.1 

3.84 

V CC -0.1 

3.7 




Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

l 0 =1 2mA 


0.26 

0.33 

0.4 




lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout=Vcc or GND 


±0.5 

±5.0 

±10.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
louT=0(iA 


8.0 

80.0 

160.0 




per input pin 






Additional Worst 


V : =2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 


Current 


at Vcc or GND 








Iout=0hA 
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KS54HCTLS L \fZAIf\t%0 Octal 3-State Bus Transceivers 

KS74HCTLS with Registers 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS651 , HCTLS652 


Characteristic 

Symbol 

Conditions 1 

T, = 25°C 
V CC = 5.0V 

KS74HCTLS 

T.= -40°C to +85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T,= -55°C to +125-C 
V CC = 5.0V± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Clock Frequency 

fmax 

C L =50pF 

40 

30 

25 

20 

MHz 

Maximum Propagation 

Delay, A or B Input to 

B or A Ouput 

tpLH 

C L =50pF 

C L =150pF 

14 

17 

19 

22 

24 

29 

29 

35 

ns 

tPHL 

C L =50pF 

C L =150pF 

17 

19 

22 

21 

26 

20 

26 

Maximum Propagation 

Delay, CBA or CAB Input to 

A or B Output - 

tpLH 

C L =50pF 

Cl= 1 50pF 

22 

25 

30 

33 

37 

42 

45 

51 

ns 

tPHL 

Ci_ = 50pF 

C L = 1 50pF 

22 

25 

30 

33 

37 

42 

45 

51 

Maximum Propagation 

Delay, SBA or SAB Input to 

A or B Output 
(with A or B High) 

tpLH 

C L =50pF 

C L =150pF 

26 

29 

35 

38 

44 

49 

53 

59 

ns 

tPHL 

C L =50pF 

C L =150pF 

26 

29 

35 

38 

44 

49 

53 

59 

Maximum Propagation 

Delay, SBA or SAB Input to 

A or B Output 
(with A or B Low) 

tpLH 

C L — 50pF 

C L =150pF 

26 

29 J 

35 

38 

44 

49 

53 

59 

ns 

tPHL 

C L =50pF 

C L =150pF 

26 

29 

35 

38 

44 

49 

53 

59 

Maximum Output Enable 
Time, GBA to A or 

GAB to B 

tpZL 

R L =1kfi 

. 

C L =50pF 

C u =150pF 

33 

39 

45 

48 

56 

61 

67 

73, 

ns 

tpZH 

C L =50pF 
C L = 1 50pF 

33 

39 

45 

48 

56 

61 

67 

73 

Maximum Output Disable 
Time, GBA to A or GAB to 

B 

tPHZ 

R L =1kO 

C L =50pF 

26 

35 

44 

53 

ns 

tPLZ 

2 6 

35 

44 

53 

Minimum Pulse Width 

Clocks High or Low 

tw 


,0 

13 

17 

20 

ns 

Minimum Setup Time, A before 
CABt or B before CBAt 

tsu 


10 

13 

17 

20 

ns 

Minimum Hold Time, A after 
CABt or B after CBAt 

th 

4 

0 

• 0 

0 

0 

ns 

Maximum Input Capacitance 

C|N 


5 



10 



PF 

Maximum Output Capacitance 

CoUT 

Output D 

sabled 




PF 

Power Dissipation 
Capacitance * 

Cpo 




| 


PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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SBS8S«mzbs# 


. . Octal Bus Transceivers 
^ with Parity 


FEATURES 

• Bus Transceivers with Inverting Outputs(’658) or True 
Outputs (’659) 

• Generates a Parity Bit for A Bus and B Bus 

• Easily Cascadabie 

• Internal Active Pull-Ups and Pull-Downs 

• Function, pin-out, speed and drive compatibility with 
S4/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: ~40°Cto +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


GAB 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

BPI 

BPO 

GND 


C 1 
C 2 
C 3 
C 4 
C 5 

C 6 
C 7 
C 8 
C 9 

C io 
C 11 
C 12 


24 D V cc 
23 3 GBA 
22 3 B1 
21 3 B2 
20 3 83 
19 J B4 
18 3 B5 

17 3 86 
16 3 B7 
15 3 88 
14 3 API 
13 3APO 


DESCRIPTION 

These octal bus transceivers are designed for asyn- 
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus, or from the B Bus to the A Bus, depending on the 
levels at the direction control inputs, GAB and SBA. These 
devices also generate parity outputs, APO and BPO, which 
reflect the number of high levels at the A Bus and B Bus, 
respectively, taking into account the parity inputs API and 
BPI. 

The bidirectional I/O ports feature active circuits on the input 
stage that, when the output shared by that pin is disabled, 
will maintain the input in the last state taken by the output. 
This state will be maintained until changed by activity on 
the bus. The advantage of this arrangement is that when 
all outputs on the bus are disabled, the inputs will be 
prevented from floating, resulting in minimum power dissipa- 
tion and minimum susceptiblity to noise. This eliminates 
any need for external pull-up or pull-down resistors. The 
parity inputs API and BPI have similar circuits. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


CONTROL 

INPUTS 

NUMBER OF HIGH 
INPUTS ON 

A BUS AND API 

NUMBER OF HIGH 
INPUTS ON 

B BUS AND BPI 

OUTPUTS 

OPERATION 

APO BPO 

HCTLS658 

HCTLS659 

GBA 

GAB 

L 

L 

X 

0, 2, 4, 6, 8 

Z H 

B Data to A Bus 

B Data to A Bus 

X 

1 , 3, 5, 7, 9 

Z L 

H 

H 

0, 2, 4, 6, 8 

X 

H Z 

A Data to B Bus 

A Data to B Bus 

1, 3, 5, 7, 9 

X 

L Z 

H 

L 

X 

X 

Z Z 

Isolation 

Isolation 

L 

H 

X 

0, 2, 4, 6, 8 

H 

B Data to A Bus, 

A Data to B Bus 

B Data to A Bus, 

A Data to B Bus 

X 

1, 3, 5, 7, 9 

L 

0, 2, 4, 6, 8 

X 

H 

1, 3, 5, 7, 9 

X 

L 
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KS54HCTLS fitZQ/RIZQ Octal Bus Transceivers 

KS74HCTLS VVO/UVC? wjfh Paf/#y 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current. Iik 

(V| < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin. lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS. -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS fiCQ Iff C Q Octal Bus Transceivers 

KS74HCTLS with Parity 
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KS54HCTLS 

KS74HCTLS 


658/659 


Octal Bus Transceivers 
with Parity 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS658, HCTLS659 








KS74HCTLS 

KS54HCTLS 







T. « -40*C to +85*C 

T, * - 55*C to +125*C 

Unit 

Characteristic 

Symbol 

CondN»na r 

Vcc- 

5.0V 

Vcc -5.0V ±10% 

Vcc -5.0V ±10% 






Guarantood Limits 



tPLH 

C L =50pF 

20 

25 

30 

39 


Maximum Propagation 

C L =150pF 

23 

28 

35 

45 

ns 

Delay, A or B to B or A 

tPHL 

Cl=50pF 

20 

25 

30 

39 


Cl= 1 50pF 

23 

28 

35 

45 



tPLH 

C L =50pF 

□I 

32 

40 

48 


Maximum Propagation 

C l = 1 50pF 

Em 

35 

45 

54 


Delay, A or B to B or A 

tPHL 

C L =50pF 

E 

32 

40 

48 


Cl= 1 50pF 

Em 

35 

45 

54 



tPLH 

C L =50pF 


25 

30 

39 


Maximum Propagation 

C L =150pF 


28 

35 

45 

ns 

Delay A or B to 

tPHL 

Cl— 50pF 


25 

30 

39 

APO or BPO 

Cl= 1 50pF 


28 

35 

45 



tpZH 


C L =50pF 


25 

30 

39 


Maximum Enable Time, 

R L =1kQ 

C L =150pF 


28 

35 

45 


GAB or GBA to 

tpZL 

C L =50pF 


25 

30 

39 

APO or BPO 


C L = 1 50pF 

B 

28 

35 

45 


Maximum Disable Time, 
GAB or GBA to 

APO or BPO 

tpLZ 

R L =1kQ 



25 

30 

39 

iiim 

tpHZ 

Cl— 50pF 

■ 

25 

30 

39 

Q 

Maximum Input Capacitance 

C|N 


■ 




□ 

Maximum Output 
Capacitance 

CoUT 


■ 




PF 

Power Dissipation 
Capacitance* 

Cpd 


■ 





PF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS Octal Bus Transceivers 

KS74HCTLS ^ y with Parity , 


FEATURES 

• Bus Transceivers with Inverting Outputs (’664) or True 
Outputs (’665) 

• Generates a Parity Bit for A Bus and B Bus 

• Easily Cascadable 

• Internal Active Pull-Ups and Pull-Downs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 


DIRC 

V- 

1 

J 

24 

3Voc 

AlC 

2 

23 

DG 

A2 C 

3 

22 

JB1 

A3C 

4 

21 

JB2 

A4C 

5 

20 

3 B3 

A5 C 

6 

19 

3 B4 

A6C 

7 

18 

□ B5 

A7 C 

8 

17 

D B6 

A8 C 

9 

16 

3B7 

BPlC 

10 

15 

HES8 

BPO C 

1 1 

14 

D API 

GNDL 

12 

13 

3 APO 


DESCRIPTION 

These octal bus transceivers are designed for asyn- 
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus or from the B Bus to the A Bus, depending on the 
level at the direction control input, DIR. The enable input, 
G can be used to disable the device so that the buses are 
isolated. These devices will also generate parity outputs, 
APO and BPO, which reflect the number of high levels at 
the A Bus and B Bus, respectively, taking into account the 
parity inputs API and BPI. 

The bidirectional I/O ports feature active circuitry on the 
input stage that, when the output shared by that pin is 
disabled, will maintain the input in the last state taken by 
the output. This state will be maintained until changed by 
the activity on the bus. The advantage of this arrangement 
is tht when all outputs on the bus are disabled, the 
inputs will be prevented from floating, resulting in minimum 
power dissipation and minimum susceptibility to noise. This 
eliminates any need for external pull-up or pull-down 
resistors. The parity inputs API and BPI have similar cir- 
cuitry. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

Ail inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


CONTROL 

IMPIIT.C 

NUMBER OF HIGH 
INPUTS ON 

A BUS AND API 

NUMBER OF HIGH 
INPUTS ON 

B BUS AND BPI 

OUTPUTS 

OPERATION 

G 

DIR 

APO 

BPO 

’664 

’665 

L 

L 

X 

0, 2, 4, 6, 8 


H 

B Data to A Bus 

B Data to A Bus 

x 

CO 

Ol 

-n! 

~<o 


. L_| 

L 

H 

0, 2, 4, 6, 8 

X 


z 

A Data to B Bus 

A Data to B Bus 

1, 3, 5, 7, 9 

X 


z 

H 

X 

X 

X 

z 


Isolation 

Isolation 
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SSJEBS 664/665 


Octal &us Transceivers 
with Parity 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, —0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc + 0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 m A 

Storage Temperature Range, T s t g ...-65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages* , Vin, Vout O.V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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mS 664/665 


Octal Bus Transceivers 
with Parity 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 



KS74HCTLS KS54HCTLS 

-4QQC to +85 0 C|Ta= -SS°C to -H25°C Unit 
Guaranteed Limits 
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Octal Bus Transceivers 
with Parity 


KS54HCTLS 

KS74HCTLS 


664/665 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS664/655 







.... 

KS74HCTLS 

KS54HCTLS 






T, * 25°C 

T.» — 40*C to +85*C 
V CC *5.0V±10% 

T,* — 55*C to +125*C 
Vcc * 5.0V ± 10S 


Characteristic 

Symbol 

Conditions* 

Vcc =■ 

5.0V 

Unit 





ezs 

Quarantaod Limits 



tpLH 

C L =50pF 

20 

25 

30 

39 


Maximum Propagation 

C L =150pF 

23 

28 

35 

45 


Delay, A or B to B or A 

tpHL 

C L =50pF 

20 

25 

30 

38 


C l = 1 50pF 

23 

28 

35 

36 



tpLH 

C L =50pF 

24 

32 

40 

48 


Maximum Propagation 

C L =150pF 

27 

35 

45 

54 


Delay, A or B to , 

tpHL 

C L =50pF 

EM 

32 

40 

48 

APO or BPO 

Cl— 1 50pF 

E 

35 

45 

54 



tpLH 

C L =50pF 

■ 

25 

30 

39 


Maximum Propagation 

Cl= 1 50pF 


28 

35 

45 


Delay, API or BPI to 

tpHL 

C L =50pF 


wm 

30 

39 

APO or BPO 

G L =150pF 


m 

35 

45 



tpZH 


C L =50pF 

EM 


40 

48 

| 

Maximum Output Enable 

R L =1kQ 

C L =1 50pF 

m 


45 

54 

I 

Time, G to A or B 

tpZL 


EM 

■ 

40 

48 




t 

Kell 

45 

54 


Maximum Output Delay 

tpHZ 


■ 

EM 


40 

48 

B 

Time, G to A or B 

tpLZ 


m 

Si 

40 

50 




C L — 50pF 

24 

32 

: 

48 

■ 

Maximum Output Enable 

R L =1kfl 

C L =150pF 

27 

35 


54 

I 

Time DIR to A or B 

tpZH 

C L =50pF 



■*!■ ; 

48 



C L =1 50pF 




54 








40 

48 


Time, DIR to A or B 



EM 


40 

48 








m 


HI 


■ 





■1 








m 

Power Dissipation 

Capacitance* 

Cpd 






□ 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc ! fin- 
t For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS 4-By-4 Register Files with 

KS74HCTLS u f u with 3-State Outputs 


FEATURES 

• Separate Read/Write 

Addressing Permits Simultaneous Reading and 
Writing 

• Expandable to 51 2 Words of N-bits 

• For use as: 

— Scratch pad memory 

— Buffer storage between processors 

— Bit storage in fast multiplication designs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

Iol =8 mA @ Vol — 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATION 



FUNCTION TABLES 


WRITE MODE SELECT TABLE 


OPERATING 


INTERNAL 

MODE 



LATCHES(a) 

Write Data 

HHHIH 

L 

L 

H 

H 

H 

Data 




Latched 

H 

X 

no change 


NOTE: 

a. The Write Address (Wa and Wb) to the “Internal 
latches” must be stable while Gw is LOW for conven- 
tional operation. 


DESCRIPTION 

The ’670 is a 1 6-bit 3-State Register File organized as 4 
words of 4 bits each. Separate Read and Write Address 
and Enable Inputs are available, permitting simultaneous 
writing into one word location and reading from another 
location. The 4-bit word to be stored is presented to four 
Data inputs. The Write Address inputs (W A and W B ) deter- 
mine the location of the stored word. When the write 
enable ( G w ) input is LOW, the data is entered into the ad- 
dressed location. The addressed location remains 
transparent to the data while the Gw is LOW. Data sup- 
plied at the inputs will be read out in true (non-inverting) 
form from the 3-State outputs. Data and Write Address in- 
puts are inhibited when Gw is HIGH. 

Direct acquisition of data stored in any of the four registers 
is made possible by individual Read Address inputs (R A 
and R b ). The addrssed word appears at the four outputs 
when the read enable (Sr) is LOW. Data outputs are in 
the HIGH impedance “off” state when the read enable 
input is HIGH. This permits outputs to be tied together to 
increase the word capacity to very large numbers. 

Up to 1 28 devices can be stacked to increase the word 
size to 51 2 locations by tying the 3-State outputs together. 
Since the limiting factor for expansion is the output HIGH 
current, further stacking is possible by tying pull-up resistors 
to the outputs to increase the l OH current available. Design 
of the read enable signals for the stacked devices must 
ensure that there is no overlap in the LOW levels which 
would cause more than one output to be active at the same 
time. Parallel expansion to generate n-bit words is ac- 
complished by driving the Enable and Address inputs of 
each device in parallel. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


READ MODE SELECT TABLE 


OPERATING 

MODE 

INPUTS 

OUTPUT 

On 


INTERNAL 

LATCHESO) 

Read 

L 

L 

L 

H 

H 

Disabled 

H 

H 

mum 


NOTE: 

b. The selection of the “internal latches” by Read Address 
(Ra and Rb) are not constrained by Gw or Gr 
operation. 
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4-By-4 Register Files with 
with 3-State Outputs 


LOGIC DIAGRAM 



Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(V| < -0.5V or V ( > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P,^ 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf ... Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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with 3-State Outputs 
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AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS670 


Characteristic 

Symbol 

Conditions’ 

T a = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T a = - 40°C to + 85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T a = - 55°C to + 1 25°C 
V cc = 5.0V ± 10% 

Unit 

Typ 

Guaranteed Limits 




C(_=50pF 

20 

32 

40 

48 


Maximum Propagation Delay, 

tPLH 

C L =150pF 

23 

35 

45 

54 

ns 

Ra or Rp to Output 

tpHL 

C L =50pF 

20 

32 

40 

48 



Cl= 1 50pF 

23 

35 

45 

54 





Cl = 50pF 

27 

36 

45 

59 


Maximum Propagation Delay, 

tPLH 

C L = 1 50pF 

30 

39 

50 

65 

ns 

Gw to Output 


C L =50pF 

27 

36 

45 

59 



tpHL 

Cl= 1 50pF 

30 

39 

50 

65 





C L =50pF 

27 

38 

45 

59 


Maximum Propagation Delay, 


C L =1 50pF 

30 

39 

50 

65 

ns 

Data to Output 


C L = 50pF 

27 

36 

45 

54 



tpHL 

C|_= 1 50pF 

30 

39 

50 

60 






C L =50pF 

24 

32 

40 

48 


Maximum Output Enable Time 


r l — i kn 

Cl= 1 50pF 

27 

35 

45 

54 

ns 

Gr to Output 



C L =50pF 

24 

32 

40 

48 



tpZL 


C L =1 50pF 

27 

35 

45 

54 


Maximum Output Disable Time 

tpHZ 

Ri_= 1 kfl 


24 

32 

40 

48 

ns 

Gr to Output 

tPLZ 

C L = 1 50pF 

24 

32 

40 

48 

Set up 

D n to Gw 




9 

12 

15 

18 

ns 

Time 

Wa.Wb to Gw 





18 

23 

27 

Hold 

D n to Gw 




0 

0 

0 

0 

ns 

Time 

Wa, Wb to Gw 




0 

0 

0 

0 

Maximum Input Capacitance 

ClN 


5 




PF 

Maximum Output Capacitance 

CoUT 

Output disabled 

10 




PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
For AC switching test circuits and timing waveforms see section 2, 
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12-Bit Address Cpftipafators 


FEATURES 

• ’679: 12-bit to 4-bit comparator with enable 

• ’680: 12-bit to 4-bit comparator with latch 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High-Drive-Current outputs: 

(Iol = 24 mA @ V 0 l = 0.5V) for direct bus interface 

• inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPS. 


DESCRIPTION 

The '679 and ’680 address comparators simplify address- 
ing of memory boards and/or other peripheral devices. The 
four P inputs are normally hard wired with a preprogramm- 
ed address. An internal decoder determines what input in- 
formation applied to the 1 2 A inputs must be low or high 
to cause a low state at the output (Y). For example, a 
positive-logic bit combination of 01 1 1 (decimal 7) at the 
P input determines that inputs A1 through A7 must be low 
and that inputs A8 through A1 2 must be high to cause the 
output to go low. Equality of the address applied at the A 
inputs to the preprogrammed address is indicated by the 
output being low. 

The '679 features an enable input (G). When G is low, the 
device is enabled. When G is high, the device is disabled 
and the output is high regardless of the A and P inputs. 
The '680 features a transparent latch and a latch enable 
input (C). When C is high, the device is in the transparent 
mode. When C is low, the previous logical state of Y is 
latched. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATIONS 


'679 


’680 


AlC 

1 

KJ 

20 

I] Vcc 

AlC 

1 



20 

A2 c 

2 

19 

JO 

A2 C 

2 

19 

A3 C. 

3 

18 

Jy 

A3 C 

3 

18 

A4 (3 

4 

17 

JP3 

A4 C 

4 

17 

A5 £ 

5 

16 

JP2 

A5 C 

5 

16 

A6 C 

6 

15 

JP1 

A6 C 

6 

15 

A7C 

7 

14 

J P0 

A7 C 

7 

14 

A8 C 

6 

13 

] A12 

A8 C 

8 

13 

A9 (3 

9 

12 

T A1 1 

A9 C 

9 

12 

GNOC 

10 

11 

] A10 

GND C 

10 

11 


P3 

h P2 
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12-Bit Address Comparators 


LOGIC DIAGRAMS 


(1) 

’679 

_c> X> , 

(2) 

jj°^ 3D 1 

(3) 

;=8s>s> , 

(4) 


(5) 

■S^JD — 

(6) 


(7) 

D] 

(8) 


(9) < J 


(11) 

- E> ^oJ 

(12) 


(13) 

■ 11 

(14) ^ 

(16) ^ 

(19) ^ 

cf> 


’680 


(D 

T> 

1 

(2) 

it — 30 — 

(3) 



( 4 ) 

jp-TD — i 

(5) 

— 

(6) 


(7) 


(8) 

l"* UCh 

(9) < - - 

1 LLy 

(11) 

— ! 


(12) 


m 

Bsm 

(15) ^ 

(16) ^ 
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FUNCTION TABLE 


12-Bit Address Comparators 


’679 

’680 

INPUTS COMMON TO ’679 AND ’680 

OUTPUT 

Q 

C 

P3 

P2 

PI 

P0 

A1 

A2 

A3 

A4 

A5 

A6 

A7 

A8 

A9 

A10 

All 

A12 

Y 

tm 

KK 

■a 

n 

□ 

11 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


u 

■a 

u 

H 

H 

IS 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 


H 



n 

D 


L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 

H 

9 1 . 

IS': 

■S 

■9 

H 

O 


L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 

H 


is 

mm 

n 

R 

□ 

n 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 

H 


IS 

■SB 

u 

n 


is 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 

H 


IS 


■9 

n 



L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

H 


H 

■9 

H 

□ 



L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

H 

1 S ! 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

H 

L 

L 

H 

H 

L 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

L 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L 

H 

H 

L 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

H 

L 

L* 

L 

H 

H 

H 

L 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

H 

L 

L* 

L 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

L 

L* 

L 

H 

H 

H 

H 

H 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

L 

H 

All other combinations 

H 

H 








'679: 

Any combination 






H 


L 

'680: Any combination 

Latched 


Note: These three rows of the function table show combinations that would normally not be used in address comparator ap- 
plications. The logic symbols above are not valid for all combinations in which P—^2, 13 and 14. If symbols valid for 
all combinations are required, starting with the fourth Exclusive-OR from the bottom, change P>9 to P=9 ... 1 1 / 1 3 ... 
15, PSslO to P= 10/1 1/14/15, and P>1 1 to P = 1 1/1 5. 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < V 0 < V CC +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, P<jt 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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12-Bit Address Comparators 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


KS74HCTLS 

T,= — 40°C to +85°C 

KS54HCTLS 

T,= — 55°C to +125°C 

Unit 




BE 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V IH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 


D 

Minimum High-Level 
Output Voltage 

VOH 

Vin = V| H or Vil 
l o =-20uA 
lo= —6mA 

Vcc 

4.2 

< 
o 
co o 

j° 1 

oo o 

V CC -0.1 

3.84 


H 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o = 20/iA 

0 

0.1 

0.1 


■ 

Output Voltage 

lo=1 2mA 


0.26 

0.33 


m 



lo = 24mA 


0.39 

0.5 



Maximum Input 
Current 

■in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 


Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=OmA 


8.0 

80.0 





per input pin 





■ 

Additional Worst 


Vi=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 



Current 


at Vcc or GND 





■ 



Iout=O^A 





■ 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf«6 ns), HCTLS679 


Characteristic 

Symbol 

Conditions^ 

T.= 
Vcc = 

25°C 

5.0V 

KS74HCTLS 

T, = — 40°C to +85°C 
Vcc = 5.0 V ±10% 

KS54HCTLS 

T.= -55 e C to +125'C 
Vcc = 5.0 V ± 10% 

Unit 




Typ 

Guaranteed Limits 



tPLH 

C L =50pF 

24 

32 

40 

48 


Maximum Propagation Delay, 

Any P to Y 

Cl= 1 50pF 

27 

35 

45 

54 

ns 

tpHL 

C L =50pF 

27 

32 

40 

48 


C L =150pF 

30 

35 

45 

54 



tPLH 

C L = 50pF 

21 

28 

35 

42 


Maximum Propagation Delay, 

Any A to Y 

Cl= 1 50pF 

24 

31 

40 

48 

ns 

tpHL 

C L =50pF 

21 

28 

35 

42 


Cl= 1 50pF 

24 

31 

40 

48 



tpLH 

C L =50pF 

18 

24 

30 

36 


Maximum Propagation Delay, 

G to Y 

Cl= 1 50pF 

21 

27 

35 

42 

ns 

tpHL 

C L =50pF 
C L = 1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 

Maximum Input Capacitance 

ClN 


5 




PF 

Power Dissipation Capacitance* 

CpD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=CpdVcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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ri l2*Bit Address Comparators 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS680 





T a = 25°C 

KS74HCTLS 

KS54HCTLS 




Conditions f 

T a = - 40°C to + 85°C 

T a = - 55°C to + 125°C 


Characteristic 

Symbol 

Vcc = 

5.0V 

Vcc = 5.0V ±10% 

V CC = 5.0V ± 10% 

Unit 




Typ 

Guaranteed Limits 



tpLH 

C L =50pF 

27 

36 

45 

54 


Maximum Propagation Delay, 

Cl= 1 50pF 

30 

39 

50 

60 

ns 

tPHL 

Ci_=50pF 

27 

32 

40 

48 

Any P to Y 



C L = 1 50pF 

30 

35 

45 

64 



tpLH 

C L =50pF 

24 

32 

40 

48 


Maximum Propagation Delay, 

C L = 1 50pF 

27 

35 

45 

64 

ns 

tPHL 

C L =50pF 

24 

32 

40 

48 

Any A to Y 



C L =150pF 

27 

35 

45 

64 



tpLH 

C L =50pF 

19 

26 

32 

38 


Maximum Propagation Delay, 

C to Y 

C L =150pF 

22 

29 

37 

44 

ns 

tPHL 

C L =50pF 

19 

26 

32 

38 


C L = 1 50pF 

22 

29 

37 

44 


Set up Time 

An before E 

fsu 


9 

12 

15 

18 

ns 

Hold Time 

An after E 

th 


0 

0 

0 

0 

ns 

Input Gapacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

CpD 






pF 


* Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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8-Bit Magnitude 
Comparators 


FEATURES 

• Compares Two 8-Bit Words 

• ’682 has 20kfl pull- up Resistors on the Q Inputs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs: 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 


DESCRIPTION 

These magnitude comparators perform comparisons of two 
eight-bit binary or BCD words. All types provide P=Q and 
P>Q outputs. The ’682 features 20-kQ pull-up termination 
resistors on the Q inputs for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLE 


’682 and ’684 



’686 


p>QC i 
G1 C 2 
POC 3 

QOC 4 

PI C 5 
Q1 C 6 
MCC 7 

P2 C 8 

Q2C 9 

P3 C 10 

03 C 11 
GNDC 12 


24 D Vcc 
23 D G2 
22 D P=0 
21 D 07 
20 D P7 
19 3 NC 
18 □ 06 
17 D P6 
16 3 Q5 
16 3 P5 
14 3 Q4 
13 J P4 


INPUTS 

OUTPUTS 

DATA 

ENABLES 

P. Q 

G1 

62 

P=3 

P>Q 

P=Q 

L 

X 

L 

H 

P>Q 

X 

L 

H 

L 

P<Q 

X 

X 

H 

H 

P=Q 

H 

X 

H 

H 

P>Q 

X 

H 

H 

H 

X 

H 

H 

H 

H 


NOTES: 1 . The last 3 lines of the (unction table apply only to the device 
having enable inputs, i.e., '686. 

2. The P<Q function can be generated by applying the P=Q and 
P>Q outputs to a 2-input NAND gate. 


NC— No internal connection 
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8-Bit Magnitude 
Comparators 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . . 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 

li 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Parameter 

Minimum High-Level 
Input Voltage 

Symbol 

Test Conditions 

Ta = 25°C 

KS74AHCT 

T a = — 40°C to + 85°C 

54AHCT 

T*= — 55°C to +125°C 

Unit 

Typ 


Guaranteed Limit! 


V,h 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

Vil 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 
(Totem-pole Outputs) 

VoH 

Vin=Vih or Vil 
l o =-20^A 
lo=~6mA 

Vcc 

4.2 

Vcc —0.1 
3.93 

< 

o 

W o 

2 1 
* o 



Vcc —0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 
(All Outputs) 

VOL 

Vin=Vih or Vil 
lo=2CVA 
l 0 = 1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0, 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current, 

(’682 Q Inputs) 


Vcc = Max 

Vin = 2.7V 

V| N = 0.4V 


CM 'fr 

6 d 

1 1 

-0.2 

-0.4 

-0.2 

-0.4 

mA 

Maximum Input 

Current 

(All other Inputs) 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

m a 

Maximum 

Quiescent 

Supply Current 

Ice 

For ’682: 

V, n = GND (Q0-Q7) 
Vin = Vcc or GNp 
(all other inputs) 


3.5 

3.5 

3.5 

mA 

For '684 and '688 
Vin = Vcc or GND 

Iout=0^A 


8.0 

80.0 

160.0 

pA 

Additional Worst 

Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 
Iout=0^A 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS 682/6841686 

KS74HCTLS UU*tf UVU 


8-Bit Magnitude 
Comparators 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <6 ns), HCTLS682 , HCTLS684, HCTLS686 







KS74HCTLS 

KS54HCTLS 





T. =25°C 

T. = -40 # C to + 85°C 

T,= -55°C to +125*C 

Unit 

Characteristic 

Symbol 

Conditions* 

Vcc = 

5.0V 

Vcc = 5.0V ±10% 

V cc = 5.0V ± 10% 





Guaranteed Limits 



« 

I 

Ci_=50pF 

m 

25 

31 

38 

m 

Maximum Propagation Delay, 

P or Q to P=Q 

Cl= 1 50pF 


28 

36 

44 

B 

tPHL 

C L =50pF 


25 

31 

38 


Cl= 1 50pF 

Ea 

28 

36 

44 

■ 


tpLH 

C L =50pF 

22 

32 

38 

45 

■ 

Maximum Propagation Delay, 

P or Q to PX5 

C L =1 50pF 

25 

35 

43 

51 

A 







tPHL 

C L =50pF 

22 

30 


45 



C L =150pF 

25 

33 


51 

■ 


tPLH 

C L =50pF 

n 

rtm 


30 


Maximum Propagation Delay, 

Si to (’686 Only) 

C L =1 50pF 

1 

BP. 


36 


tPHL 

C|.= 50pF 

m 

in 

25 

30 


C L =1 50pF 

m 

El 

30 

36 



tPLH 

C=50pF 

1 ] 

m 

31 

38 


Maximum Propagation Delay, 

G2 to P<0 (’686 Only) 

C L — 1 50pF 


m 

36 

44 


tPHL 

C L =50pF 

m 

m 

31 

38 


C L =1 50pF 



36 

44 


Maximum Input Capacitance 

C|N 


m 




p f 

Power Dissipation Capacitance* 

Cpo 






m 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 


sg SAMSUNG 

9 Electronics 


759 















KS54HCTLS 

KS74HCTLS 


688/689 


8-Bit Identity Comparators 


FEATURES 

• Compares Two 8-Bit Words 

• Choice of Totem-pole (’688) and open-drain (’689) 
outputs (’688 is identical to ’521) 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs : 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°Cto +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

These identity comparators perform comparisons of two 
8-bit binary or BCD words. The output of ’688 is totem- 
pole while ’689’s are open-drain. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


PIN CONFIGURATION 


LOGIC DIAGRAM (Positive Logic) 



FUNCTION TABLE 


INPUTS 

OUTPUT 

P = Q 

DATA 

P.Q 

ENABLE 

G 

O 

II 

CL 

L 

L 

P>Q 

L 

H 

P<Q 

L 

H 

X 

H 

H 
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&3gRM»8sr 


8-Bit Identity Comparators 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Qiode Current, |ik 

(V, < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo <,V C c +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd* * 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -12mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a =25°C 

KS74HCTLS 

Ta = — 40°C to +85°C 

KS54HCTLS 
T a =-55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

• V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 

' 


0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 
(’688 only) 

VoH 

Vin=Vih or Vil 
l o =-20^A 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

< 

o 

00 o 

» i 

p 

V CC -0.1 

3.7 

V 

Maximum Low-Level 
Output Voltage 

VOL 

Vin=Vih or Vil 
lo = 20^A 
lo=12mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

IlN 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

m a 

Maximum 3-State 
Leakage Current 
('689 only) 

loz 

Vin=Vih or Vil 

Vout = V cc 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0mA 


8.0 

80.0 

160.0 

mA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 

Vi = 2.4V 
other Inputs: 
at Vcc or GND 
lout =0^ A 


2.7 

2.9 

3.0 

mA 
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KS54HCTLS RQQ/RQQ 
KS74HCTLS OtSo/Ooif 


8-Bit Identity Comparators 


AC ELECTRICAL CHARACTERISTICS (input t r , tf<6 ns), HCTLS688 



T,=25°C 

Symbol Conditions 1 V C c = 5.0V 


KS74HCTLS 

KS54HCTLS 

T,= — 40°C to + 85®C 

T,» -55 # C to +125°C 

V CC = 5.0V±10% 

V CC = 5.0 V ± 10% 


Guaranteed Limits 



Maximum Input Capacitance 


Power Dissipation Capacitance* 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fi 
t For AC switching test circuits and timing waveforms see section 2. 



AC ELECTRICAL CHARACTERISTICS (Input tr, t,<6 ns), HCTLS689 



* Cpd determines the no-load dynamic power dissipation: Pd = Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2 . 
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KS54HCTLS 70 Q 17 Q A 
KS74HCTLS ' * 0// 


8-Bit Latch/Register 
with Readback 


FEATURES 

• I/O port configuration enables output data back onto 
input bus 

• Latch (’793) and and Register (’794) options 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’793 


DESCRIPTION 

These are 8-bit latches/registers that allow temporary 
storage and retrieval of data on a bus. This operation is 
important in control algorithms which make decisions bas- 
ed on the previous status of output controls. Rather than 
storing a redundant copy of the output data in memory, 
simply reading the register as an I/O port allows the data 
to be retrieved from where it has been stored in a ’793 
or 794, for verification and/or updating. 

The data is loaded in the registers on the positive-edge 
of the clock (CLK) for the 794. The data is passed through 
the 793 when E is high, and it islatched when E goes low 
The output control (OC) is used to enable data on the D0-D7 
pins, when OC is low the output of the latches/registers 
is enabled on D0-D7, enabling D as an output bus so that 
the host can perform a read operation. When OC is high, 
D0-D7 are inputs to the latches/registers configuring D as 
an input bus. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


ocC 

1 

w 

20 

DoC 

2 

'9 

D1 C 

3 

18 

02 C 

4 

17 

D3 C 

5 

16 

04 C 

6 

15 

05 C 

7 

14 

D6 Cl 

8 

13 

07 C 

9 

12 

gndC 

10 

1 1 


FUNCTION TABLES 


794 


793 


E 

OC 

Q 

D 

L 

L 

Qo* * 

Output, Q 

L 

H 

Qo* * 

Input 

Ht 

L 

D* 

Output, Q* 

H 

H 



Input 


* In this case the output of the latch feeds the input, and a “race” 
condition results. 

* * Qo represents the previous “latched” state. 


0C£ 

1 

"^7 

20 

□ v. 

duce hazards. 




ooC 

2 

19 

□ QO 





01 C 

3 

18 

□ Qi 





D2 C 
03 C 

D4£ 

4 

17 

□ Q2 

□ Q3 

□ Q4 

□ Q5 



794 


6 

16 

15 

CLK 

OC 

Q 

D 

D5Q 

7 

14 

L or H or 1 

L 

Qo 

Output, Q 

06 C 

8 

13 

I]Q6 

L or H or 1 

H 

Qo 

Input 

07 n 

9 

12 

□ Q7 

t 

L 

Qo 

Output, Q* 

GNOC 

10 

1 1 

3 CLK 

t 

H 

D 

Input 




* In this case the output of the register is clocked to the inputs 


and the overall Q output is unchanged at Qo- 
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KS54HCTLS 7Q4/7QA 8-Bit Latch/Register 

KS74HCTLS • W' • with Readback 













KS54HCTLS 7 0*1/70 A 8-Bit Latch/Register 

KS74HCTLS 7 *** with Readback 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, tr, ti Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 
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KS54HCTLS 

KS74HCTLS 


793/794 


8-Bit Latsfr/Megister 
with Readback 


AC ELECTRICAL CHARACTERISTICS (Input t r> t f <6 ns), HCTLS793, 794 







T, = 25 # C 

KS74HCTLS 

KS54HCTLS 







T.= -40°C to +85"C 

T,= — 55°C to + 125°C 

Unit 

Characteristic 

Symbol 

Conditions? 

Vcc® 

5.0V 

V C c = 5.0V±10% 

Vcc * 5.0V ± 10% 







Guaranteed Limits 


Maximum Clock Frequency 
('794 only) 


C L =50pF 

E 

40 

35 

30 

MHz 




C L =50pF 

m 

18 

23 

27 


Maximum Propagation Delay, 

D to Any Q (’793 only) 

C L =150pF 

IB 

21 

28 

33 

I 

tpHL 


IQ 

18 

23 

27 




IB 

21 

28 

33 

■ 



tPLH 

C L =50pF 

IS 

20 

25 

30 

■ 

Maximum Propagation Delay, 
CLK/E to Any Q 

Cl= 1 50pF 

m 

23 

30 

36 


tpHL 

C L =50pF 

J3 

20 

25 

30 



C L =1 50pF 

IB 

23 

30 

36 

1 



tPZH 


C L =50pF 

IS 

fE 

25 

30 

H 

Maximum Enable Time. 

R L =1kn 

(C=Low 

C L =150pF 

IB 

EH 

30 

36 


OC to D 


tPZL 

C L =50pF 

IB 

ESI 

25 

30 



for ’793) 

C L =150pF 

IB 


30 

36 

■ 

Maximum Disable Time, 

tPHZ 

R L =1kn, C L =50pF 

15 

20 

25 

30 

Q 

OC to D 


tPLZ 

(C=Low for ’793) 

15 


25 

30 

Minimum Pulse Width, 

CLK/E High or low 

tw 




18 

20 







03 

13 

15 

■ 



10 

15 

18 

20 

■Ml 1 : 


■ 

Minimum 

D after E4 (’793) 

th 




13 

15 


Hold Time 

D after CLKt 
(’794) 



fl 

0 

0 


■ 

Maximum Input Capacitance 

ClN 


5 




E2 

Maximum Output Capacitance 

CoUT 


IQ 

f| 



□ 

Power Dissipation Capacitance* 

Cpd 






ns 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 

KS74HCTLS 


821/822 


Preliminary Specifications 

FEATURES 

• Functionally Equivalent to AMD’s Am29821 and 
Am29822 

• Provides Extra Data Width Necessary for Wider Ad- 
dress/Data Paths or Buses with Parity 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA © Vql = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 

’821 

oc 

ID 
2D 
3D 
4D 
5D 
6D 
7D 
8D 
9D 
10D 
3ND 


c 

C 2 
C 3 
C 4 
C 5 
C 6 
C 7 
C B 

C 9 

C 10 
L ii 
C 12 


15 


D Vcc 

□ IQ 

□ 2Q 
3 3Q 

□ 4Q 
3 5Q 
3 6Q 
D 7Q 

□ 8Q 
3 9Q 

14 3 10Q 
13 3 CLK 


’822 



10-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


DESCRIPTION 

These 1 0-bit bus-interface flip-flops feature three-state out- 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers with parity, and working registers. 

All of the flip-flops are edge-triggered and D-type. On the 
positive transition of the clock the Q outputs on the ’821 
will be true, and on the '822 will be complementary to the 
data input. 

A buffered output-control input can be used to place the 
ten outputs in either a normal logic state (high or low levels) 
or a high-impedance state. The high-impedance state and 
increased drive provide the capability to drive the bus lines 
in a bus-organized system without need for interface or 
pull-up components. The output control (OC) does not af- 
fect the internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the outputs 
are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


(Each Flip-Flop) 


’821 


Inputs 

Output 

Q 

OC 

CLK 

D 

L 

t 

H 

H 

L 

t 

L 

L 

L 

L 

X 

Qo 

L 

H 

X 

Qo 

H 

X 

X 

Z 


’822 


Inputs 


OC 

CLK 

D 

■9 

ii 


L 

II 

■s 


H 

■9 



Qo 




Qo 




Z 
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KS54HCTLS QOI /QOQ 10-Bit Bus Interface Flip-Flops 

KS74HCTLS with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, l|« 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > Vcc +0.5V) . . . . ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to + 1 25°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 

I o = -20mA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

? * 

1 00 

o od 
o 

> 

Vcc —0.1 

3.7 

V 



Vin=V| H or Vil 






Maximum Low-Level 

VOL 

I o = 20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=12mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fA 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fA 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS QOQ/QOA 9-Bit Bus Interface Flip-Flops 

KS74HCTLS “ with 3-State Outputs 


FEATURES 

• Functionally Equivalent to AMD’s Am29823 and 
Am29824 

• Provides Extra Data Width Necessary for Wider Ad- 
dress/Data Paths or Buses with Parity 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Voi = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’823 


ocC 

1 

■'TT 

3 v cc 

idC 

2 

23 

3lQ 

20 C 

3 

22 

3 2Q 

3DC 

4 

21 

330 

40 C 

S 

20 

3 4Q 

5DC 

e 

19 

3 5Q 

6DC 

7 

18 

360 

7DC 

a 

17 

3 70 

8DC 

9 

16 

38Q 

9DC 

10 

15 

390 

CLR C 

ii 

14 

3 CLKEN 

GNDC 

12 

13 

3 CLK 


’824 


OCC 

— — V. 

1 

r — 

24 

3 Vcc 

IDC 

2 

23 

310 

20 C 

3 

22 

3 20 

3B C 

4 

21 

33Q 

4b C 

5 

20 

340 

5DC 

6 

19 

3 50 

615 c 

7 

18 

36Q 

7£5C 

8 

17 

370 

80C 

9 

18 

38Q 

9E5C 

10 

15 

39Q 

ClrC 

11 

14 

3 CLKEN 

GNDC 

12 

13 

3 CLK 


DESCRIPTION 

These 9-bit bus interface flip-flops feature three-state out- 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

With the clock enable (CLKEN) low, the D-type edge- 
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf- 
fer, thus latching the outputs. The ’823 has noninverting 
D inputs and the ’824 has inverting D inputs. Taking the 
CLR input low causes the nine Q outputs to go low in- 
dependently of the clock. 

A buffered output-control input (OC) can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. The output control does 
not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the out- 
puts are in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 


’823 


INPUT 

OUTPUT 

OC 

CLR 

CLKEN 

CLK 

D 

Q 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

H 

L 

H 

L 

t 

L 

L 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

Z 


’824 


INPUTS 

OUTPUT 

Q 

OC 

CLR 

CLKEN 

CLK 

D 

L 

L 

X 

X 

X 

L 

L 

H 

L 

t 

H 

L 

L 

H 

L 

t 

L 

H 

L 

H 

H 

X 

X 

Qo 

H 

X 

X 

X 

X 

Z 
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KS54HCTLS QOO/QOA 
!TQ7AMrTI q OA^j/OAH 


9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5to+7V 

DC Input Diode Current, l|« 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or Vo > Vcc +0.5V) ... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < Vo < Vcc +0.5) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s tg- • • -65°Cto+150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N):, — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T 

= 25°C 

KS74HCTLS 

T,= — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

VlH 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o = -20 M A 
i 0 = -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc —0.1 

3.84 

Vcc —0.1 

3.7 

V 



Vin=Vih or Vjl 






Maximum Low-Level 

VOL 

l o = 20^A 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



l 0 =24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

m a 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

h a 



per input pin 






Additional Worst 


V| = 2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








l0UT=QfiA 
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KS54HCTLS QOQ/QOA 9-Bit Bus Interface Flip-Flops 

KS74HCTLS ^ with 3-State Outputs H 


AC ELECTRICAL CHARACTERISTICS (Input tr, ti<6 ns), HCTLS823, HCTLS824 









KS74HCTLS 

KS54HCTLS 








T*« -40*C to + 85°C 

T*= - 55°C to +125°C 

Unit 

Characteristic 

Symbol 

Conditions? 

Vcc- 

5.0V 

V C c-5.0V±10% 

V C c = 5.0V ± 10% 







Guaranteed Limits 


Maximum Operating Frequency 

fmax 

C L -50pF 



30 

25 

ffffH 



tPLH 

C L =50pF 

15 

20 

25 

30 

■ 

Maximum Propagation Delay, 
CLK to any Q 

Cl* 1 50pF 

18 

23 

30 

36 


tPHL 

Cl=50pF 

15 

20 

25 

30 



Cl* 1 50pF 

18 

23 

30 

36 

i 

Maximum Propagation Delay, 

tPLH 

C L *50pF 

17 

22 

28 

34 

B 

CLR to Any Q 

Cl* 1 50pF 

20 

25 

33 

40 



tpZL 


C L -50pF 

18 

24 

30 

36 


Maximum Output Enable 

Time, 52? to any Q 

Rl-IKD 

Cl* 1 50pF 

21 

27 

35 

42 


tPZL 

C L *50pF 

18 

24 

30 

36 




Cl* 1 50pF 

21 

27 

35 

42 


Maximum Output Disable 


Rl* 1 kfl 


IQ 

m 

30 

36 

B 

Time, OC to any Q 

I 

C L *50pF 

IQ 

m 

30 

36 

Minimum 

CLR Low 

t w 



IB 


20 

24 

B 

Pulse Width 

CLK high or Low 




IB 

m 

20 

24 

Minimum 

CLR Inactive 




IB 

m 

20 

24 


Setup Time 

Data 

t$U 



IB 

m 

20 

24 

ns 

Before CLK1 

CLKEN high 
or Low 




12 

16 

20 

24 


Minimum Hold Time, 

th 




0 




CLKEN or data after CLKt 






Maximum Input Capacitance 

ClN 


m 





O 

Maximum Output Capacitance 

CoUT 

Output Disabled 

10 

o 

Power Dissipation 

Cpo 

OC=V C c 


5 




B 

Capacitance 

(per stage) 

OC-GND 

30 





* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fm- 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 00/7/00/ } 8-Bit Bus Interlace Flip-Flops 

KS74HCTLS with 3-State Outputs 


FEATURES 

• Functionally Equivalent to AMD’s Am29825 and 
Am29826 

• Improved Ioh Specifications 

• Multiple Output Enables Allow Multiuser Control of 
the Interface 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• 3-State outputs with high drive current 

Ool =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


825 


oci c 

1 

24 

D Vcc 

0C2 c 

2 

23 

□ 0C3 

ID C 

3 

22 

□ IQ 

2D C 

4 

21 

□ 2Q 

3D C 

5 

20 

□ 3Q 

4D C 

6 

19 

□ 4Q 

5D C 

7 

18 

□ 50 

6D C 

8 

17 

□ 6Q 

7D C 

9 

16 

□ 70 

8D C 

10 

15 

□ 8Q 

CLR C 

1 1 

14 

P CLKEN 

GNDC 

12 

13 

5 CLK 


’826 



oci C 

i W 

24 

□ v cc 

OC2 C 

2 

23 

□ 0C3 

ID C 

3 

22 

3 IQ 

2D C 

4 

21 

□ 20 

3D C 

5 

20 

□ 30 

4D C 

6 

19 

□ 40 

5D C 

7 

18 

□ 50 

6D C 

8 

1 7 

□ 6Q 

7D C 

9 

16 

□ 70 

8D C 

10 

15 

□ 8Q 

CLR C 

1 1 

14 

□ CLKEN 

GND C 

12 

13 

□ CLK 
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DESCRIPTION 

These 8-bit bus interface flip-flops leature three-state out- 
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing multiuser buffer registers, I/O ports, bidirec- 
tional bus drivers and working registers. 

With the clock enable (CLKE"N) low, all D-type edge- 
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf- 
fer, thus latching the outputs. The ’825 has non-inverting 
D inputs and the ’826 has inverting D inputs. Taking the 
CLR inputs low causes the eight Q outputs to go low in- 
dependently of the clock. 

Multiuser buffered output-control inputs (0C1 , 032, and 
0C3) can be used to place the eight outputs in either a 
normal logic state (high or low level) or a high-impedance 
state. The high-impedance state and increased drive pro- 
vide the capability to drive the bus lines in a bus-organized 
system without need for interface or pull-up components. 
The output controls do not affect the internal operation of 
the flip-flops. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 


KS54HCTLS 

KS74HCTLS 


825/826 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(Vi < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or V 0 > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°Cto+150°C 
Power Dissipation Per Package, Pd 1 ' 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages’, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T a = 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to +125°C 

Unit 

Typ 

Guaranteed Limits 

Minimum High-Level 
Input Voltage 

V)H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V IL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VoH 

Vin=Vih or V||_ 
l 0 = — 20pA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

v cc -o.i 

3.84 

< 

o 

CO ° 

Lg 1 

O 

V 

Maximum Low-Level 
Output Voltage 

Vol 

Vin=Vih or Vil 
l o =20pA 
l 0 = 1 2mA 
lo=24mA 

0 

0.1 

0.26 

0.39 

0.1 

0.33 

0.5 

0.1 

0.4 

V 

Maximum Input 
Current 

•in 

Vin = Vcc or GND 


±0.1 

±1.0 

±1.0 

pA 

Maximum 3-State 
Leakage Current 

loz 

Output Enable 
— V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

JiA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = Vcc or GND 
loui=0pA 


8.0 

80.0 

160.0 

pA 

Additional Worst 
Case Supply 

Current 

Alec 

per input pin 
V|=2.4V 
other Inputs: 
at Vcc or GND 

louT=0pA 

I 

2.7 

! 

2.9 

3.0 

mA 
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KS54HCTLS O OiZ/Q Off 8m Bus Interface Flip-Flops 

KS74HCTLS U with 3-State Outputs 1 


AC ELECTRICAL CHARACTERISTICS (Input t r , t,<6 ns), HCTLS825, HCTLS826 


Characteristic 

Symbol 

Conditions* 

T. =25°C 
V CC = 5.0V 

KS74HCTLS 

T,= -40°C to +85°C 
V CC = 5.0V±10% 

KS54HCTLS 

T,= — 55°C to + 125°C 
V C c = 5.0V± 10% 

Unit 

Typ 

Guaranteed Limits 

Maximum Operating Frequency 

fmax 

C L = 50pF 

ESI 

B3 

30 

25 

MHz 

Maximum Propagation Delay, 
CLK to any Q 

tpLH 

Ci_ = 50pF 

Cl= 1 50pF 

15 

18 

20 

23 

25 

30 

30 

36 

ns 

tpHL 

Ci_ = 50pF 

C L =1 50pF 

15 

18 

20 

23 

25 

30 

30 

36 

Maximum Propagation Delay, 
CLR to Any Q 

tpLH 

C L =50pF 

Cl= 1 50pF 



28 

33 

34 

40 


Maximum Output Enable 

Time, OC to any Q 

tpZL 

R L =1kfl 

C L =50pF 
C L = 1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 

ns 

tpZL 

C L =50pF 
Cl= 1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 

Maximum Output Disable 

Time, OC to any Q 

tpHZ 

R L =1kn 

C L =50pF 

18 

24 

30 

36 

ns 

tpLZ 

18 

24 

30 

36 

Minimum . 
Pulse Width 

CLR Low 

CLK high or Low 

tw 


12 

16 

20 

24 

ns 

12 

16 

20 

24 

Minimum 
Setup Time 
Before CLK1 

CLR Inactive 

tsu 


12 

16 

20 

24 

ns 

Data 

12 

16 

20 

24 

CLKEN high 
or Low 

12 

16 

20 

24 

Minimum Hold Time, 

CLKEN or data after CLKT 

th 


0 

0 

0 

0 

ns 

Maximum Input Capacitance 

C|N 


5 



pF 

Maximum Output Capacitance 

CoUT 


10 pF 

Power Dissipation 
Capacitance* (per stage) 

Cpd 


5 

30 j pF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS RA^ IRAQ 10-Bit Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Bus-Structured Pinout 

• Provides Extra Bus Driving Latches 

• Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High-Impedance State 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption .characteristic of CMOS 

• 3-State outputs with high drive current 

(Iol =24 mA @ Vol =0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’841 



Vcc 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

1 0Q 

E 


’842 



Vcc 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

10Q 

E 


These 1 0-bit bus interface latches feature three state out- 
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers. I/O ports, bidirectional 
ous drivers, and working registers. 

The ten latches are transparent D-type. The ’841 has 
noninverting data (D) inputs and the ’842 has inverting (D) 
inputs. 

A buffered output control (OC) input can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation 
of the latches. Old data can be retained or new data can 
be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


’841 


INPUTS 

OUTPUT 

Q 

OC E D 

L H H 

H 

L H L 

L 

L L X 

Qo 

H X X 

Z 


’842 


INPUTS 

OUTPUT 

Q 

OC E D 

L H H 

L 

L H L 

H 

L L X 

Qo 

H X X 

Z 
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KS54HCTLS QA1 IQ AO 10-Bit Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5 V or Vi > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > V C c +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g . . . -65°C to +150°C 
Power Dissipation Per Package, Pat 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , t| Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc = 5V± 1 0% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 


= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = - 55°C to + 125°C 

Unit 





Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=V| H or Vil 
l o =-20pA 
lo=-6mA 

Vcc 

4.2 

V C c -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc -0.1 

3.7 

V 



Vin=Vih or Vil 






Maximum Low-Level 

VOL 

l o =20pA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0,26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

fa 

Maximum 3-State 
Leakage Current 

•oz 

Output Enable 
= V|H 

Vout = Vcc or GND 


±0.5 

±5.0 

±10.0 

fa 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 
Iout=0^iA 


8.0 

80.0 

160.0 

fa 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








louT=0jiA 
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KS54HCTLS «/ IQ A O 10-Bit Bus interface. 9-Type 

KS74HCTLS liO tz. Latches with 3-StaW Outputs 


AC ELECTRICAL CHARACTERISTICS (Input t r , tf<6 ns), HCTLS841 , HCTLS842 






T, =25®C 

KS74HCTLS 

T.= — 40°C to +85°C 
Vcc ■ 5.0 V ±10% 

KS54HCTLS 


Characteristic 

Symbol 

Conditions^ 

V CC = 

5.0V 

V cc = 5.0 V ± 

10% 

Unit 




_ 

Typ 

Guaranteed Limits 



tPLH 

C L = 50pF 

15 

20 

25 

30 



Maximum Propagation Delay, 
Data to Q 

Cl= 1 50pF 

18 

23 

30 

36 


ns 

tPHL 

C L =50pF 

15 

20 

25 

30 



C L =150pF* 

18 

23 

30 

36 




tPLH 

C L =50pF 

21 

28 

35 

42 



Maximum Propagation Delay, 

E to any Q 

Cl— 1 50pF 

24 

31 

40 

48 


ns 

tpHL 

C L =50pF 

21 

28 

35 

42 



C L =1 50pF 

24 

31 

40 

48 




tpZH 


C L =50pF 

18 

24 

30 

36 



Maximum Output Enable 

Time, OC to any Q 

R L =1kQ 

Cl= 1 50pF 

21 

27 

35 

42 


ns 

tpZL 

C L =50pF 

18 

24 

30 

36 




Cl— 1 50pF 

21 

27 

35 

42 



Maximum Output Disable 

tPHZ 

R L =1kn 


18 

24 

30 

36 

ns 

Time, OC to any Q 

tpLZ 

C L =50pF 

18 

24 

30 

36 

Minimum Pulse Width, 

E High 

tw 


15 

20 

25 

30 

ns 

Minimum Setup Time, 

Data before Ei 

tsu 


12 

16 

20 

24 

ns 

Minimum Hold Time, 

Data after Ei 

th 


6 

8 

10 

12 

ns 

Maximum Input Capacitance 

C|N 


5 




PF 




10 




PF 

Power Dissipation 



■ 

5 





PF 

Capacitance* (per stage) 


30 






Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS QAQ/QAA 9-Bit Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


FEATURES 


DESCRIPTION 


• Bus-Structured Pinout 

• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High Impedance 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption chafecteristic of CMOS 

• 3-State outputs with high drive current 

(Iol = 24 mA @ Vol = 0.5V) for direct bus interface 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

’843 

Vcc 

ia 
2Q 
3Q 
4Q 
5Q 
6Q 
7Q 
8Q 

9Q ' ' 

PRE 
E 



’844 


oc 

ID 

2D 

3D 

4*5 

5D 

6D 

7D 

8D 

9D 

CLR 

GND 



V cc 

IQ 

2Q 

3Q 

4Q 

5Q 

6Q 

7Q 

8Q 

9Q 

PRE 

E 


These 9-bit bus interface latches feature three-state out- 
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im- 
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

The nine latches are transparent D-type. The ’843 has 
noninverting data (D) inputs and the ’844 has inverting D 
inputs. 

A buffered output control (OC) input can be used to place 
the nine outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal opera- 
tion of the flip-flops. Old data can be retained or new data 
can be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 


FUNCTION TABLES 


’843 


INPUTS 

OUTPUT 

PRE 

CLR 

OC 

E 

D 

Q 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

L 

H 

H 

L 

H 

H 

H 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

Z 


’844 


INPUTS 

OUTPUT 

PRE 

CLR 

OC 

E 

D 

Q 

L 

X 

L 

X 

X 

H 

H 

L 

L 

X 

X 

L 

H 

H 

L 

H 

L 

H 

H 

H 

L 

H 

H 

L 

H 

H 

L 

L 

X 

Qo 

X 

X 

H 

X 

X 

Z 


783 


sR SAMSUNG 

Electronics 








KS54HCTLS 

KS74HCTLS 


843/844 



t8 SAMSUNG 

Electronics 


9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 



784 







KS54HCTLS OA Q /ft A A 0-B/f Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc, -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or V, > Vcc +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(V 0 < -0.5V or V 0 > Vcc + 0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

( — 0.5V < V 0 < Vcc +0.5V) ±70 mA 

Continuous Current Through 

Vcc or GND pins ±250 mA 

Storage Temperature Range, T s t g ... -65° C to +150 °C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc~5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

T t 

= 25°C 

KS74HCTLS 

T a = — 40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




Typ 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

VlL 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

Voh 

Vin=Vih or Vil 
I o =-20mA 
lo= -6mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

V CC -0.1 

3.84 

_ 

o 

> 

V 



Vin=V| H or V| L 






Maximum Low-Level 

VOL 

l o =20/xA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=1 2mA 


0.26 

0.33 

0.4 

V 



lo=24mA 


0.39 

0.5 



Maximum Input 
Current 

l|N 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 

mA 

Maximum 3-State 
Leakage Current 

•oz 

Output Enable 
= V|H 

Vour = Vcc or GND 


±0.5 

±5.0 

±10.0 

mA 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
Iout=0mA 


8.0 

80.0 

160.0 

mA 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS QAQ/QAA 9-Bit Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS843, HCTLS844 


Characteristic 

Symbol 

Conditions* 

T, =25°C 
V CC = 5.0V 

KS74HCTLS 

T,= -40°C to +85°C 
V C c = 5.0V±10% 

KS54HCTLS 

T,= — 55°C to +125 0 C 
Vcc = 5.0V± 10% 


Typ 

Guaranteed Limits 

Maximum Propagation Delay, 
to 

tpLH 

C L = 50pF 

C|_= 1 50pF 

18 

21 

24 

27 

30 

35 

36 

42 


tPHL 

C L =50pF 

C L =150pF 

18 

21 

24 

27 

30 

35 

36 

42 

Maximum Propagation Delay, 

E to any Q 

tpLH 

C L =50pF 

Cl= 1 50pF 

21 

24 

28 

31 

35 

40 

42 

48 


tPHL 

C L =50pF 

Cl=1 50pF 

21 

24 

28 

31 

35 

40 

42 

48 

Maximum Propagation Delay, 
PRE to Q 

tPLH 

C L =50pF 

C L =150pF 

23 

26 

30 

33 

38 

43 

46 

52 


Maximum Propagation Delay, 
CLR to Q 

tPHL 

C L =50pF 

C L =150pF 

23 

26 

30 

33 

38 

43 

46 

52 


Maximum Output Enable 

Time, OC to any Q 

tpZH 

R L =1kQ 

Cl— 50pF 
C L =150pF 

18 

21 

24 

27 

30 

35 

*. *fH 

ns 

tpZL 

C L =50pF 

C L =150pF 

18 

21 

2 4 

27 

30 

35 

H 

Maximum Output Disable 

Time, OC to any Q 

tpHZ 

R L =1kQ 

C L — 50pF 

18 

m 

30 


ns 

tpLZ 

18 

24 

30 

36 

Minimum Pulse Width, 

E High 

tw 


15 

m 

25 

30 

ns 

Minimum Setup Time, 

Data after El 

tsu 



12 

Q 

20 

24 

' 

ns 

Minimum Hold Time, 

Data befofe El 

th 


6 

B 

10 

12 

ns 

Maximum Input Capacitance 

C|N 


5 




PF 

Maximum Output Capacitance 

COUT 


10 




m 

Power Dissipation 

Capacitance (per stage) 

Cpp 

OC=Vcc 

OC=GND 


■ 



ea 


Cpo determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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8-Bit Bus interface D-Type 
Latches with 3-State Outputs 


KS54HCTLS 

KS74HCTLS 


845/846 


FEATURE 

• 3-state buffer-type outputs drive bus-lines directly 

• Bus-structured pinout 

• Provides extra bus driving latches necessary for 
wider address/data paths or buses with parity 

• Low power consumption characteristic of CMOS 
devices 

• 3-state outputs with high drive current (loL = 24mA 
@ Vol = 0.5V) for direct bus interface 

• Direct interface capability with TTL, NMOS and 
CMOS devices 

• Wide operating volage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS : -40°C to +85°C 
KS54HCTLS : -55°C to 125°C 

• Package options include “small outline” packages 
(Available Tape & Reel), standard DIPs. 


PIN CONFIGURATIONS 


’845 

OC1 

0C2 

ID 
2D 
3D 
4D 
50 
6D 
7D 
8D 
CLR 
GND 


DESCRIPTION 

These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low im- 
pedance loads. They are particularly suitable for implemen- 
ting buffer registers, I/O ports, bidirectional bus drivers, 
and working registers. 

The eight latches are transparent D-type. The ’845-has 
noninverting data(D) inputs. The ’846 has inverting D in- 
puts. Since CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q outputs to 
go low. Taking the PRE input low will cause the eight Q 
outputs to go high. When both PRE and CLR are taken low, 
the outputs will follow the preset condition. 

The buffered output control inputs (0C1 , 0C2, and OC3) 
can be used to place the eight outputs in either a normal 
logic state (high or low levels) or a high-impedance state. 
In the high-impedance state, the outputs neither load nor 
drive the bus lines significantly. The high-impendance state 
and increased drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface 
or pull-up components. The output controls do not affect 
the internal operation of the latches. Old data can be re- 
tained or new data can be entered while the outputs are 
in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 



’846 



SAMSUNG 

Electronics 


787 






8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


KS54HCTLS OACIQAa 
KS74HCTLS °40/040 



sR SAMSUNG 

m Electronics 


788 


N N N 


















S2SSS-5 845/846 


8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 


Absolute Maximum Ratings* 


Supply Voltage Range Vcc. -0.5V to +7V 

DC Input Diode Current, Iik 

(V, < -0.5V or Vi > V C c +0.5V) ±20 mA 

DC Output Diode Current, Iok 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, lo 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T s t a . . . -65°C to +150°C 
Power Dissipation Per Package, Pd* 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


1 Power Dissipation temperature derating: 

Plastic Package (N): — 1 2mW/°C from 65 °C to 85 °C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout . • 0V to Vcc 
Operating Temperature 

Range KS74HCLTS: -40°C to +85°C 

KS54HCLTS: -55°C to +1 25 °C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 



!■ 








ES3 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 




0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l o =-20 M A 
lo=-4mA 

Vcc 

4.2 

Vcc -0.1 
3.98 

Vcc -0.1 

3.84 

Vcc —0.1 

3.7 

V 



V|n=Vih or Vil 






Maximum Low-Level 

VOL 

I o =20mA 

0 

0.1 

0.1 

0.1 


Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

V 



lo=8mA 


0.39 

0.5 



Maximum Input 
Current 

IlN 

Vin == Vcc or GND 


±0.1 

±1.0 

±1.0 

fa 

Maximum Quiescent 
Supply Current 

Icc 

Vin = V cc or GND 
Iout=0^A 


8.0 

80.0 

160.0 

fa 



per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alee 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








Iout=0^A 
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KS54HCTLS QACZIQACZ 8-Bit Bus Interface D-Type 

KS74HCTLS Latches with 3-State Outputs 


AC ELECTRICAL CHARACTERISTICS (input t r , t f <6 ns), HCTLS845 


Characteristic 

Symbol 

Conditions’ 

T a = 25°C 
Vcc = 5.0 V 

KS74HCTLS 

T a = - 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = - 55°C to + 125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Propagation Delay 

E to Q 

tPLH 


23 

El 

38 

46 

ns 

tpHL 

23 

n 

38 

46 

Propagation Delay 

D to Q 

tPLH 


18 

24 

30 

36 

ns 

tpHL 

18 

24 

30 

36 

Propagation Delay 

CLR to Q 

tPLH 


27 

36 

45 

54 

ns 

tpHL 

27 

36 

45 

54 

Propagation Delay 

PREtoQ 

tPLH 


27 

36 

45 

54 

ns 

tPHL 

27 

36 

45 

54 

Output Enable Time 

OC to Q 

tPZH 


23 

30 

38 

46 

ns 

tpZL 

23 

30 

38 

46 

Output Disable Time 

OC to Q 

tPHZ 


16 

21 

26 

• 31 

ns 

tpLZ 

16 

21 

26 

31 

Set up Time 

Dn before E 

tsu 


12 

16 

20 

24 

ns 

Hold Time 

Dn after E 

th 


0 

0 

0 

0 

ns 

Input Capacitance 

C|N 


5 




pF 

Power Dissipation Capacitance* 

C-PD 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
f For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr, t(<6 ns), HCTLS846 


Characteristic 

Symbol 

Conditions’ 

T a = 25°C 
Vcc = 5.0V 

KS74HCTLS 

T a = - 40°C to + 85°C 
V cc = 5.0V ±10% 

KS54HCTLS 

T a = — 55°C to +125°C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits 

Propagation Delay 

E to Q 

tPLH 


25 

34 

42 

65 

ns 

tpHL 

25 

34 

42 

65 

. 

Propagation Delay 

D to Q 

tPLH 


20 

27 

34 

40 

ns 

tpHL 

20 

27 

34 

40 

Propagation Delay 

CLR to Q 

tPLH 


26 

35 

44 

53 

ns 

tpHL 

26 

35 

44 

53 

Propagation Delay 

PRE to Q 

tPLH 


26 

35 

44 

52 

ns 

tpHL 

26 

35 

44 

52 

Output Enable Time 

tPZH 


19 

26 

32 

38 

ns 

OC to Q 

tpZL 

19 

26 

32 

38 

Output Disable Time 

OC to Q 

tPHZ 


14 

19 

24 

30 

ns 

tPLZ 

14 

19 

24 

30 

Set up Time 

Dn before E 

tsu 


12 

16 

20 

24 

ns 

Hold Time 

Dn after E 

th 


0 

0 

0 

0 

ns 

Input Capacitance 

C|N 


5 




PF 

Power Dissipation Capacitance* 

Cpd 






PF 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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U82ESS 4049/4050 


Hex Logic Level 
Down Converters 


FEATURES 

• Modified input structure allows voltages up to 15V 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 

• High drive current outputs : 

Iol = 8mA @ Vol = 0.5V 

• Inputs and outputs interface directly with TTL, NMOS 
and CMOS devices 

• Wide operating voltage range: 4.5V to 5.5V 

• Characterized for operation over industrial and 
military temperature ranges: 

KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

• Package options include “small outline’’ packages 
(Available Tape & Reel), standard DIPs. 


DESCRIPTION 

The ’4049 and '4050 have a modified input protection 
structure that enable them to be used as logic level 
translators which will convert high level logic to a low level 
logic while operating from the low logic supply. For exam- 
ple, 0-1 5V logic can be corverted to 0-5V logic when us- 
ing a 5V supply. The modified input protection has no diode 
connected to V cc , thus allowing the input voltage to ex- 
ceed the supply. The lower zener diode protects the in- 
put from both positive and negative static voltages. In 
addition the '4049 and ’4050 can be used as simple buf- 
fers or inverters without level translation. 


PIN CONFIGURATION LOGIC DIAGRAMS 



FUNCTION TABLE 


’4049 

(3)hSw^ (2) 

1 A 1 Y 

2A ^> |>o^— 2Y 

3A — 3Y 


0) (1°) 

4A 1>0- 4Y 



•INPUT 

OUTPUT Y 

A 

’4049 

’4050 

H 

L 

H 

L 

H 

L 


‘4050 


( 2 ) 


( 4 ) 


( 6 ) 


( 10 ) 


( 12 ) 


( 15 ) 


1 Y 

2Y 

3Y 

4Y 

5Y 

6Y 
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KS54HCTLS 

KS74HCTLS 


4049/4050 


Hex Logic Level 
Down Converters 


Absolute Maximum Ratings* 


Supply Voltage Range V C c, -0.5V to +7V 

DC Input Diode Current, l (K 

(Vi < -0.5V or Vt > + 15.5V) ..... ±20 mA 

DC Output Diode Current, Iok " 

(Vo < -0.5V or Vo > Vcc +0.5V) .... ±20 mA 
Continuous Output Current Per Pin, to 

(— 0.5V < Vo < Vcc +0.5V) ±35 mA 

Continuous Current Through 

Vcc or GND pins ±125 mA 

Storage Temperature Range, T stg . . . -65°Cto+150°C 
Power Dissipation Per Package, P d t 500 mW 


* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stress ratings only and functional operation 
of the device at or beyond them is not implied. Long ex- 
posure to these conditions may affect device reliability. 


t Power Dissipation temperature derating: 

Plastic Package (N): -1 2mW/°C from 65°C to 85°C 

Recommended Operating Conditions 


Supply Voltage, Vcc 4.5V to 5.5V 

DC Input & Output Voltages*, Vin, Vout 0V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 

KS54HCTLS: -55°C to +125°C 
Input Rise & Fall Times, t r , tf Max 500 ns 


Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 


DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 


Characteristic 

Symbol 

Test Conditions 

1 


KS74HCTLS 

T a = -40°C to +85°C 

KS54HCTLS 

T a = — 55°C to +125°C 

Unit 




ESS 

Guaranteed Limits 


Minimum High-Level 
Input Voltage 

V|H 



2.0 

2.0 

2.0 

V 

Maximum Low-Level 
Input Voltage 

V|L 



0.8 

0.8 

0.8 

V 

Minimum High-Level 
Output Voltage 

VOH 

Vin=Vih or Vil 
l 0 = — 20pA 
lo= -4mA 

Vcc 

4.2 

Vcc —0.1 
3.98 



H 



Vin=Vih or Vil 





■ 

Maximum Low-Level 

VoL 

l o =20 M A 

0 

0.1 

0.1 

0.1 

I 

Output Voltage 

lo=4mA 


0.26 

0.33 

0.4 

M 



lo=8mA 


0.39 

0.5 



Maximum Input 

IlN 

Vin=Vcc or GND 


±0.1 

±1.0 

±1.0 


Current 

Vi N =15V 



±10.0 

±10.0 

Maximum Quiescent 
Supply Current 

Icc 

Vin=Vcc or GND 

Iout=0pA 


2.0 

20.0 

40.0 




per input pin 






Additional Worst 


V|=2.4V 






Case Supply 

Alec 

other Inputs: 


2.7 

2.9 

3.0 

mA 

Current 


at Vcc or GND 








lour = Op A 







AC ELECTRICAL CHARACTERISTICS (Input tr, tf<6 ns), HCTLS4049, HCTLS4050 


Characteristic 

Symbol 

Conditions* 

T a =25°C 
Vcc = 5.0V 

KS74AHCTLS 

T a = *• 40°C to + 85°C | 
Vcc = 5.0V ±10% 

KSS4HCTLS 

T a = -55°^ to +125-C 
V cc = 5.0 V ± 10% 

Unit 

Typ 

Guaranteed Limits | 

Maximum Propagation Delay 

tpLH 

C L =50pF 

13 

1? 

21 

26 


tPHL 

13 

17 

21 

26 

Maximum Input Capacitance 

C|N 


5 




E3i 

Power Dissipation Capacitance* 

Cpo 

(per gate) 

1 




PF 1 


* Cpd determines the no-load dynamic power dissipation: Pd=Cpd Vcc 2 fin- 
t For AC switching test circuits and timing waveforms see section 2. 
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ORDERING INFORMATION 


The ensure prompt and accurate processing of your order, please use the product code system as described in the follow- 
ing example. 


KS 74 AHCT XXX N 


SAMSUNG IDENTIFICATION PREFIX 

OPERATING TEMPERATURE RANGE DESIGNATION 
COMMERCIAL: 74 (-40 to + 85°C) 
MILITARY: 54 (-55 to +125°C) 

PRODUCT FAMILY DESIGNATION 

GENERIC PART NUMBER 

PACKAGE DESIGNATOR 



N: DIP 
D: SOP 

DT: SOP(Tape & Reel) 


Pin 

Quantity/Reel 

SO- 14 

3000 

SO- 16 


SO-20 


SO-24 

• H 
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SAMSUNG SALtJ> « 
manufacturer S 


representatives 



SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 


CALIFORNIA 

ILLINOIS 

MASSACHUSETTS 

TEXAS 

22837 Ventura Blvd. 
Suite 305 

Woodland Hills, CA 
91367 

(818) 346-6416 

FAX: (818) 346-6621 

2700 Augustine Drive 
Suite 198 

Santa Clara, CA 95054 
(408) 727-7433 

FAX: (408) 727-5071 

901 Warrenville Road 
Suite 120 

Lisle, IL 60532-1359 
(312) 852-2011 

FAX: (312) 852-3096 

20 Burlington Mall Road 
Suite 205 

Burlington, MA 01803 
(617) 273-4888 

FAX: (617) 273-9363 

15851 Dallas Parkway 
Suite 745 

Dallas, TX 75248-3307 
(214) 239-0754 

FAX: (214) 392-4624 


SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


U.S.A. and CANADA 
ARIZONA 

HAAS & ASSOC. INC. 

77441 East Butherus Drive 
Suite 300 

Scottsdale, AZ 85260 


CALIFORNIA 

QUEST REP INC. 

9444 Farnham St. 

Suite 107 

San Diego, CA 92123 

SYNPAC. 

3945 Freedom Circle 
Suite 650 

Santa Clara, CA 95054 

WESTAR REP COMPANY 

2472 Chambers Road 
Suite 100 
Tustin, CA 92680 

WESTAR REP COMPANY 

25202 Crenshaw Blvd. 
Suite 217 

Torrance, CA 90505 


TEL: (602) 998-7195 
FAX: (602) 998-7869 


TEL: (619) 565-8797 
FAX: (619) 565-8990 


TEL: (408) 988-6988 
FAX: (408) 988-5041 


TEL: (714) 832-3325 
FAX: (714) 832-7894 


TEL: (213) 539-2156 
FAX: (213) 539-2564 


CONNECTICUT 

PHOENIX SALES 

257 Main Street 
Torrington, CT 06790 


FLORIDA 

MEC 

700 W. Hillsboro Blvd. 
Bldg. 4, Suite 204 
Deerfield Beach, FL 33441 

MEC 

511 Carriage Road 
Indian Harbour Beach, 

FL 32937 

MEC 

830 North Atlantic Blvd. 
Suite B401 

Cocoa Beach, FL 32931 

MEC 

1001 45th, N.E. 

St. Petersburg, FL 33703 

ILLINOIS 


TEL: (203) 496-7709 
FAX: (203) 496-0912 


TEL: (305) 426-8944 
FAX: (305) 426-8799 


TEL: (407) 332-7158 
(407) 773-1100 
FAX: (407) 830-5436 


TEL: (407) 799-0820 
FAX: (407) 799-0923 


TEL: (813) 522-3433 
FAX: (813) 522-3993 


CANADA 

TERRIER ELEC. 

145 The West Mall 
Etobicoke, Ontario, Canada 
M9C 1C2 

TERRIER ELEC. 

3700 Gilmore Way, 106A 
Burnaby, B.C. Canada 
V5G 4M1 

TERRIER ELEC. 

6600 Transcanadienne 
Suite 750-17 

Pointe Claire, Quebec, Canada 
H9R 452 


TEL: (416) 622-7558 
FAX: (416) 626-1035 


TEL: (604) 433-0159 
FAX: (604) 430-0144 


TEL: (514) 695-4421 
FAX: (514) 695-3295 


8430 Gross Point Road 
Skokie, IL 60076 

INDIANA 

STB & ASSOC. INC. 

3003 E. 96th St. 

Suite 102 

Indianapolis, IN 46240 

MARYLAND 

ADVANCED TECH SALES 

809 Hammonds Ferry Rd. 
Suite D 

Linthicum, MD 21090 


TEL: (312) 967-8430 
FAX: (312) 967-5903 


TEL: (317) 844-9227 
FAX: (317) 844-1904 


TEL: (301) 789-9360 
FAX: (301) 789-9364 


COLORADO 

CANDAL INC. 

7500 West Mississippi Ave. 
Suite A-2 

Lakewood, CO 80226 


TEL: (303) 935-7128 
FAX: (303) 935-7310 


MASSACHUSETTS 

NEW TECH SOLUTIONS, INC. 

Ill South Bedford Street 
Suite 102 

Burlington, MA 01803 


TEL: (617) 229-8888 
FAX: (617) 229-1614 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


MICHIGAN 


OREGON 


JENSEN C.B. 

2145 Crooks Rd. 

Troy, Ml 48084 

TEL: (313) 643-0506 

FAX: (313) 643-4735 

EARL & BROWN CO. 

9735 S.W. Sunshine Ct. 

Suite 500 

Beaverton, OR 97005 

TEL: (503) 643-5500 
FAX: (503) 644-9230 

MINNESOTA 


PENNSYLVANIA 


IRI 

1120 East 80th Street 
Bloomington, MN 55420 

TEL: (612) 854-1120 

FAX: (612) 854-8312 

RIVCO JANUARY INC. 

RJI Building 

78 South Trooper Road 
Norristown, PA 19403 

TEL: (215) 631-1414 
FAX: (215) 631-1640 

NEW JERSEY 

NECCO 

2460 Lemoine Avenue 

Ft. Lee, NJ 07024 

NEW MEXICO 

TEL: (201) 461-2789 

FAX: (201) 461-3857 

! 

PUERTO RICO 

i ■. 

DIGIT-TECH 

P.O. Box 1945 

Calle Cruz #2 

Bajos, San German 00753 

TEL: (809) 892-4260 
FAX: (809) 892:3366 

S.W. SALES, INC. 

7137 Settlement Way, N.W. 
Albuquerque, NM 87120 

TEL: (505) 899-9005 

TEXAS 

S.W. SALES INC. 

2267 Trawood, Bldg. E3 

El Paso, TX 79935 

TEL: (915) 594-8259 
FAX: (915) 592-0288 

NEW YORK 

T-SQUARE 

6443 Ridings Road 

Syracuse, NY 13206 

TEL: (315) 463-8592 

FAX: (315) 463-0355 

VIELOCK ASSOC. 

720 E. Park Blvd. 

Suite 102 

Plano, TX 75074 

TEL: (214) 881-1940 
FAX: (214) 423-8556 

T-SQUARE 

7353 Victor-Pittsford Road 
Victor, NY 14564 

TEL: (716) 924-9101 

FAX: (716) 924-4946 

VIELOCK ASSOC. 

9600 Great Hills Trail 

Suite 150-W 

Austin, TX 78759 

TEL: (512) 345-8498 
FAX: (512) 346-4037 

NORTH CAROLINA 


UTAH 


GODWIN & ASSOC. 

1100 Logger Ct. 

Suite B 102 

Raleigh, NC 27609 

TEL: (919) 878-8000 

FAX: (919) 878-3923 

ANDERSON & ASSOC. 

270 South Main, #108 
Bountiful, UT 84010 

TEL: (801) 292-8991 
FAX: (801) 298-1503 

GODWIN & ASSOCIATES 

2812 Oak Leigh Drive 
Charlotte, NC 28213 

TEL: (704) 549-8500 

FAX: (704) 549-9792 

VIRGINIA 

ADVANCED TECHNOLOGY SALES, INC. 

406 Grinell Drive TEL: (804) 320-8756 

Richmond, VA 23236 FAX: (804) 320-8761 

OHIO 




BAILEY, J.N. & ASSOC. 

129 W. Main Street 

New Lebanon, OH 45345 

BAILEY, J.N. & ASSOC. 

2679 Indianola Avenue 
Columbus, OH 43202 

TEL: (513) 687-1325 

FAX: (513) 687-2930 

TEL: (614) 262-7274 

FAX: (614) 262-0384 

WASHINGTON 

EARL & BROWN CO. 

2447 A 152nd Ave. N.E. 
Redmond, WA 98052 

WISCONSIN 

TEL: (206) 885-5064 
FAX: (206) 885-2262 

BAILEY, J.N. & ASSOC. 

1667 Devonshire Drive 
Brunswick, OH 44212 

TEL: (216) 273-3798 

FAX: (216) 225-1461 

IRI 

631 Mayfair 

Milwaukee, Wi 53226 

TEL: (414) 259-0965 
FAX: (414) 259-0326 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 


SAMSUNG 

PARIS 

MILANO 

MUNCHEN 

SEMICONDUCTOR 

Centre d’Affaires La 

Viale G. Matteotti, 26 

Carl-Zeiss-Ring 9 

EUROPE GmbH 

Boursidiere RN 186, Bat. 

1-20095 Cusano Milanino 

D-8045 Ismaning 

Mergenthaler Allee 38-40 

Bourgogne, BP 202 

(Italy) 

(West Germany) 

D6236 Eschborn 

F-92357 Le Piessis-Robinson 

Tel: 0039-2-6 13 28 88 

Tel: (49) 0-89 96 48.38 

(West Germany) 

(France) 

Fax: 0039-2-6192279 

Fax: (49) 0-89 96 48 73 

Tel: 06196/9009-0 

Tel: 0033-1-40 94 07 00 



Fax: 0196/9009-89 

Fax: 0033-1-40 94 02 16 




SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


EUROPE 


AUSTRIA 

SATRON HANOELSGES. MBH 

Hoffmeistergasse 8-10/1/5 TEL: 0043-222-87 30 20 
A-1 120 Wien FAX: 0043-222-85 95 93 

TLX: 047-753 11 85 1 


BELGIUM 

C&S ELECTRONICS NV 

Heembeekstraat 111 TEL: 0032-2-2 44 29 74 

B-1120 Brussels FAX: 0032-2-2 42 89 30 

TLX: 046-2 58 20 


DENMARK 

EXATEC ALS 

Dortheavj 1-3 TEL: 00453-1-19 10 22 

DK-2400 Kopenhagen FAX: 00453-1 19 31 20 
TLX: 27253 


FINLAND 

INSTRU COMPONENTS 

P.O. Box 64, Vitikka 1 TEL: 00358-0-5 28 43 25 

SF-02631 -ESPOO FAX: 00358-0-5 28 43 33 

Helsinki TLX: 057-12 44 26 


FRANCE 

ASIA MOS (OMNITECH ELCCTRONIQUE) 

B&timent Evolic 1 165, TEL: 0033-1-47 60 12 47 

Boulevard De Valmy FAX: 0033-1-47 60 15 82 

F-92705 Coiombes TLX: 042-61 38 90 

SONEL-ROHE (SCAIB) 

6, Rue Le Corbusier TEL: 0033-1-46 86 81 70 

Silic 424 FAX: 0033-1-45 60 55 49 

F-94583 Rungis, Cedex TLX: 042-20 69 52 


GERMANY (WEST) 

SILCOM ELECTRONICS VERTRIEBS GmbH 

Neusser Str. 336-338 TEL: (49)-0-2161-6 07 52 
D-4050 Monchengladbach FAX: (49)-0-2161-6516-38 
TLX: 85 2189 

TERMOTROL GmbH 

Pilotystr 4 TEL: (49)-0-89-2303 52 52 

D-8000 Munchen 22 FAX: (49)-0-89-2303 52 80 

TLX: 17 89 84 53 

ING. THEO HENSKES GmbH 

Laatzener Str. 19 TEL: (49)-0-511-86 50 75 

Postfach 72 12 26 FAX: (49)-0-7249 79 93 

D-3000 Hannover 72 TLX: 92 35 09 

ASTRONIC GmbH 

Grunwalder Weg 30 TEL: (49)-0-89-61 30 303 

D-8024 Deisenhofen FAX: (49)-0-89-61 31 668 

TLX: 5 21 61 87 

MSC VERKAUFSBURO MITTE 

Wormser Str. 34 TEL: (49)-0-62-332 66 43 

Postfach 37 FAX: (49)-0-332 02 98 

D-6710 Frankenthal TLX: 46 52 30 

MICRON ETICS GmbH 

Wail Dur Stadter Str. 45 TEL: (49)-0-7 159-60 19 
D-7253 Renningen FAX: (49)-0-715 951 19 

TLX: 72 47 08 

ITALY 

DIS. EL. SPA 

Via Orbetello 98 TEL: 0039-1-12 20 15 22 

1-10148 Torino FAX: 0039-1-12 16 59 15 

TLX: 043-21 51 18 

MOXEL S.R.L. 

Via C. Frova, 34 TEL: 0039-2-61 29 05 21 

1-20092 Cinisello Balsamo FAX: 0039-2-6 17 25 82 
TLX: 043-35 20 45 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS UNITED KINGDOM 

MALCHUS BV HANDEIMIJ. KORD DISTRIBUTION LTD. 

Fokkerstraat 511-513 TEL: 0031-10-4 27 77 77 P.O. Box 294, Camberley, TEL: 0276 685741 

Postbus 48 FAX: 0031-10-4 15 48 67 Surry GU 153JJ FAX: 0276 691334 

NL-3125 BD Schiedam TLX: 044-2 15 98 TLX: 859919 KORDIS G 


TEL: Sales 0344 482211 
Account/Admin 
0344 424222 
FAX: 0344 420400 
TLX: 848215 


SPAIN 

SEMICONDUCTORES S.A. 

Ronda General Mitre TEL: 0034-3-2 17 23 40 

240 Bjs FAX: 0034-3-2 17 65 98 

E-08006 Barcelona TLX: 052-9 77 87 

SWEDEN 

MIKO KOMPONENT AB 

Segers by Vagen 3 TEL: 0046-753-89 08 0 

P.O. Box 2001 FAX: 0046-759-75 34 0 

S-14502 Norsborg TLX: 052-9 77 87 

SWITZERLAND 

PANATEL AG 

Grundstr. 20 
CH-6343 Rotkreuz 



TEL: 0041-42 64 30 30 
FAX: 0041-42 64 30 35 
TLX: 045-86 87 63 


ITT MULTI COMPONENTS 

346 Edinburgh Avenue TEL: 0753 824212 
Slough SL1 4TU FAX: 0753 824160 

TLX: 849804 


NELTRONIC LIMITED 

John F. Kennedy Road, TEL: (01) 503560 
Naas Road, Qublin 12, FAX: (01) 552789 
Ireland TLX: 93556 NELT El 


NORWAY 

EXATEC ALS 

Solheimveien 50 
Postbox 314 
N-1473 Skarer 


TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 


BYTECH LTD. 

3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 




SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


ASIA 


HONG KONG 

AV, CONCEPT LTD. 

ROOM 804, Tower A, 8/FI., TEL: 3629325 
Hunghom Commercial Centre, FAX: 7643108 
37-39 MA Tau Wai Road, TLX: 52362 ADVCC HX 
Hunghom, Kowloon, 

Hong Kong 

PROTECH COMPONENTS LTD. 

Flat 3, 10/FI., Wing Shing Ind. TEL: 3522181 
Bldg., 26 NG Fong Street, FAX: 3523759 
San Po Kong, Kowloon, TLX: 38396 PTLD HX 

Hong Kong 

WISEWORLD TECHNOLOGY CO. 

Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 MA Tau Wai Road, 

Kowloon, Hong Kong 

RIGHT SYSTEM CO., LTD. 

Room A19, 6/FI., TEL: 7566331 

Proficient Ind. Centre, FAX: 7998985 

Block A, 6 Wang Kwun Road, TLX: 52896 OSPCL HX 
Kowloon Bay, Kowloon, 

Hong Kong 

SOLARBRITE ENTERPRISE CO. 

(CALCULATOR & WATCH) 

Room 903, The Kwangtung TEL: 7701010 
Provincial Bank Bldg., FAX: 7700559 

589-591 Nathan Road, TLX: 52543 SECL HX 

Kowloon, Hong Kong 

SOLARI COMPUTER ENGINEERING LTD. 

(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 

Unit 703-4, 7/FI., Jordan House, TEL: 7213318 
6-8 Jordan Road, Kowloon, FAX: 7235288 
Hong Kong 

CENTRAL SYSTEMS DESIGN LTD. 

(ASIC DESIGN HOUSE) 

Room 1704, Westlands Centre, TEL: 5620248 
20 Westlands Road, FAX: 5658046 

Quarry Bay, Hong Kong TLX: 73990 CSD HX 

DATAWORLD INTERNATIONAL LTD. 

(MIYUKI ELECTRONICS (HK) LTD.) 

(ASIC DESIGN HOUSE) 

Flat No. 3-4, 5/FI., TEL: 7862611 

Yuen Shing Ind. Bldg., FAX: 7856213 

1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 

Min-Sheng Commercial Bldg., TEL: (02) 501-0700—9 
10F No. 481 Min-Sheng East FAX: (02) 503-1278 
Rd., Taipei, Taiwan, R.O.C. TLX: 26777 YOSUNIND 

KINREX CORP. 

2nd. FI., 514-3, Tun Hwa S. TEL: 02-700-4686—9 
Rd., Taipei, Taiwan, R.O.C. FAX: 02-704-2482 

TLX: 20402 KINREX 
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SANT SONG CORP. 

Room A, 8F No. 180, Sec-4, TEL: (02) 775-2506 
Chung Hsiao E. Rd., Taipei, FAX: (02) 771-8413 
Taiwan, R.O.C. 

JAPAN 

ADO ELECTRONIC INDUSTRIAL CO., LTD. 

7th FI., Sasage Bldg., 4-6 TEL: 03-257-1618 
Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579 
ku, Tokyo 101, Japan 

INTERCOMPO INC. 

Ihi Bldg., 1-6-7, Shibuya, TEL: 03-406-5612 

Shibuya-ku, Tokyo 150 Japan FAX: 04-409-4834 

CHEMI-CON INTERNATIONAL CORP. 

Mitauya Toranomon Bldg., TEL: 03-508-2841 

22-14, Toranomon 1-Chome, FAX: 03-504-0566 

Minato-ku, Tokyo 105, Japan 

TOMEN ELECTRONICS CORP. 

1-1, Uschisaiwai-cho 2-Chome TEL: 03-506-3473 
Chiyoda-ku, Tokyo, 100 FAX: 03-506-3497 

DIA SEMICON SYSTEMS INC. 

Wacore 64 1-37-8, Sangenjaya, TEL: 03-487-0386 
Setagaya-ku, Tokyo 154 Japan FAX: 03-487-8088 

RIKEI CORP 

Nichimen Bldg., 2-2-2, TEL 06-201-2081 

Nakanoshima, Kita-ku, FAX: 06-222-1185 

Osaka 530 Japan 

SINGAPORE 

GEMINI ELECTRONICS PTE LTD. 

315, Outram Road, #12-08, TEL: 65-2263066 

Tan Boon Liat Building, FAX: 65-2262781 

Singapore 0315 TLX: RS-42819 


INDIA 

COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 

100, Dadasaheb Phalke Road, 

Dadar, Bombay 400 

014 TEL: 4114585 

FAX: 4112546 
TLX: 001-4605 PDT IN 


TURKEY 

ELEKTRO SAN. VE TIC. KOLL. STI. 

Hasanpasa, Ahmet Rasim Sok TEL: 337-2245 
No. 16 Kadikoy Istanbul, FAX: 336-8814 

Turkey TLX: 29569 elts tr 


THAILAND 

VUTIPONG TRADING LTD., PART. 

51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224-0861 
TLX: 87470 Vutipong TH 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


KOREA 


NAEWAE SEMICONDUCTOR CO., LTD. 


Room 503, 22-dong, Sunin 
Bldg., 16-1, Hankangro-2ka, 
Yongsan-ku, Seoul, Korea 
Cable: ELECONAEWAE 
SEOUL 

C.P.O. BOX 1409 


TEL: 717-4065-7 
702-4407-9 
FAX: 702-3924 
TLX: NELCO K27419 


SEG YUNG INTERISE CORP. 

21-301, Sunin Bldg., 16-1, TEL: 701-6811—6, 
Hankangro-2ka, Yongsan-ku, 701-6781—4 
Seoul, Korea FAX: 701-6785 


SAMSUNG LIGHT-ELECTRONICS CO., LTD. 

4th FI. Room 2-3, TEL: 718-0045, 

Electronics Main Bldg., 16-9, 718-9531—5 

Hankangro-3ka, Yongsan-ku, FAX: 718-9536 
Seoul, Korea 

NEW CASTLE SEMICONDUCTOR CO., LTD. 

4th FI. Room 10-11, TEL: 718-8531—4 

Electronics Main Bldg., 16-9, FAX: 718-8535 
Hankangro-3ka, Yongsan-ku, 

Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 

402 Suite, Sowon Bldg., TEL: 338-2015—8 

354-22, Seokyo-dong, FAX: 338-2983 

Mapo-ku, Seoul, Korea 


SEGYUNG ELECTRONICS 

182-2, Jangsa-dong, 
Jongro-ku, Seoul, Korea 


TEL: 273-6781—3 
FAX: (02) 273-6597 
TLX: K24950 
SUKSEMT 


SAMTEK 

Room 704, Euylim Bldg., TEL: 703-9656—8 

16-96, Hankangro-3ka, FAX: 703-9659 

Yongsan-ku, Seoul, Korea 


SUNIN INDUSTRIES CO., LTD. 

Sunin Bldg., 7FI., 16-1, TEL: 718-7113—6 

Hankangro-2ka, Yongsan-ku, 702-1257—9 
Seoul, Korea FAX: 715-1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


ALABAMA 

HAMMOND 

441 1-B Evangel Circle, N.W. 
Huntsville, AL 35816 

ARIZONA 

ADDED VALUE 
7741 East Gray Road 
Suite #9 

Scottsdale, A2 85260 
CYPRESS/RPS 

2164 E. Broadway Road #310-8 
Tempe, AZ 85282 

CALIFORNIA 

ADDED VALUE 
3320 East Mineral King 
Unit D 

Visalia, CA 93291 

ADDED VALUE 
1582 Parkway Loop 
Unit G 

Tustin, CA 92680 

ADDED VALUE 
6397 Nancy Ridge Road 
San Diego, CA 92121 

ADDED VALUE 

31194 La Baya Drive, #100 

Westlake Village, CA 91362 

ALL AMERICAN 
369 Van Ness Way #701 
Torrance, CA 90501 

BELL MICRO PRODUCTS 
18350 Mt. Langley 
Fountain Valley, CA 92708 

BELL MICRO PRODUCTS 
550 Sycamore Drive 
Milpitas, CA 95035 

CYPRESS/RPS 
6230 Descanso Avenue 
Buena Park, CA 90620 

CYPRESS/RPS 
10054 Mesa Ridge Ct 
Suite 118 

San Diego, CA 92121 

CYPRESS/RPS 
2175 Martin Avenue 
Santa Clara, CA 95050 

CYPRESS/RPS 
21550 Oxnard, #420 
Woodland Hills, CA 91367 


sg SAMSUNG 

Electronics 


(205) 830-4764 

(602) 951-9788 

(602) 966-2256 

(209) 734-8861 

(714) 259-8258 

(619) 558-8890 

(818) 889-2861 

(800) 669-8300 

(714) 963-0667 

(408) 434-1150 

(714) 521-5230 

(619) 535-0011 

(408) 980-8400 

(818) 710-7780 


JACO 

2260 Townsgate Road 
Westlake Village, CA 91361 

JACO 

2880 Zanker Road 
Suite 202 

San Jose, CA 95134 
JACO 

23-441 South Pointe Drive 
Laguna Hills, CA 92653 

MICRO GENESIS 
2880 Lakeside Drive 
Santa Clara, CA 95054 

CANADA 

ELECTRONIC WHOLESALERS 
1935 Avenue De L’Eglise 
Montreal, Quebec, Canada 
H4E 1H2 

PETERSON, C.M. 

220 Adelaide Street North 
London, Ontario, Canada 
N6B 3H4 

SAYNOR VARAH 
99 Scarsdale Road 
Don Mills, Ontario, Canada 
MSB 2R4 

SAYNOR VARAH 
1-13511 Crestwood Place 
Richmond, B.C., Canada 
V6V 2G5 

WESTBURNE IND. ENT., LTD. 
300 Steeprock Drive 
Downsview, Ontario, Canada 
M3J 2W9 

COLORADO 

ADDED VALUE 
4090 Youngfield 
Wheat Ridge, CO 80033 

CYPRESS/RPS 
12503 E. Euclid Drive 
Englewood, CO 80111 

CONNECTICUT 

ALMO ELECTRONICS 
31 Village Lane 
Wallingford, CT 06492 

JACO 

384 Pratt Street 
Meriden, CT 06450 

JV 

690 Main Street 
East Haven, CT 06512 


(805) 495-9998 

(408) 432-9290 

(714) 837-8966 

(408) 727-5050 

(514) 769-8861 

(519) 434-3204 

(416) 445-2340 

(604) 273-2911 

(416) 635-2950 

(303) 422-1701 

(303) 792-5829 

(203) 288-6556 

(203) 235-1422 

(203) 469-2321 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


FLORIDA 

ALL AMERICAN (305) 621-8282 

16251 N.W. 54th. Avenue 
Miami, FL 33014 

HAMMOND (407) 973-7103 

6600 N.W. 21st. Avenue 
Fort Lauderdale, FL 33309 

HAMMOND (407) 849-6060 

1230 W. Central Blvd 
Orlando, FL 32802 

MICRO GENESIS (407) 869-9989 

2170 W. State Road 434 #324 
Longwood, FL 32779 


GEORGIA 

HAMMOND (404) 449-1996 

5680 Oakbrook Parkway 
#160 

Norcross, GA 30093 

QUALITY COMPONENTS (404) 449-9508 

6145 Northbelt Parkway 
Suite B 

Norcross, GA 30071 


ILLINOIS 

GOOLD (312) 860-7171 

101 Leland Court 
Bensenville, IL 60106 

QPS (312) 884-6620 

101 Commerce Dr. #A 
Schaumburg, IL 60173 


INDIANA 

ALTEX (317) 848-1323 

12744 N. Meridian 
Carmel, IN 46032 

CHELSEA INDUSTRIES (317) 253-9065 

8465 Keystone Crossing, #115 
Indianapolis, IN 46240 


MARYLAND 

ALL AMERICAN (301) 251-1205 

1136 Taft Street 
Rockville, MD 20853 

ALMO ELECTRONICS (301) 953-2566 

8309B Sherwick Court 
Jessup, MD 20794 

GENERAL RADIO SUPPLY (301) 995-6744 

6935L Oakland Mills Road 
Columbia, MD 21045 


JACO (301) 995-6620 

Rivers Center 

10270 Old Columbia Road 

Columbia, MD 21046 

MASSACHUSETS 

ALMO ELECTRONICS (617) 821-1450 

60 Shawmut Avenue 
Canton, MA 02021 

GERBER (617) 329-2400 

128 Carnegie Row 
Norwood, MA 02062 

JACO (617) 273-1860 

222 Andover Street 
Wilmington, MA 01887 


MICHIGAN 

CALDER (616) 698-7400 

4245 Brockton Drive 
Grand Rapids, Ml 49508 

CHELSEA INDUSTRIES (313) 525-1155 

34443 Schoolcraft 
Livonia, Ml 48150 


MINNESOTA 

ALL AMERICAN (612) 944-2151 

11409 Valley View Road 
Eden Prairie, MN 55344 

CYPRESS/RPS (612) 934-2104 

7650 Executive Drive 
Eden Prairie, MN 55344 

VOYAGER (612) 571-7766 

5201 East River Road 
Fridley, MN 55421 

MISSOURI 

CHELSEA INDUSTRIES (314) 997-7709 

2555 Metro Blvd. 

Maryland Heights, MO 63043 


NEW JERSEY 

ALMO ELECTRONICS (201) 613-0200 

12 Connerty Court 

East Brunswick, NJ 08816 

GENERAL RADIO SUPPLY (609) 964-8560 

600 Penn St. @ Bridge Plaza 
Camden, NJ 08102 

JACO (201) 942-4000 

Ottilio Office Complex 
555 Preakness Avenue 
Totowa, NJ 07512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 


NEW YORK 

ALL AMERICAN 
33 Commack Loop 
Ronkonkoma, NV 11779 

CAM/RPC 

2975 Brighton Henrietta TL Road 
Rochester, NY 14623 

JACO 

145 Oser Avenue 
Hauppauge, NY 11788 

MICRO GENESIS 
90-10 Colin Drive 
Holbook, NY 11741 

NORTH CAROLINA 

QUALITY COMPONENTS 
3029-105 Stonybrook Drive 
Raleigh, NC 27604 

DIXIE 

2220 South Tryon Street 
Charlotte, NC 28234 

HAMMOND 

2923 Pacific Avenue 

Greensboro, NC 27420 

RESCO/RALEIGH 

Hwy. 70 West & Resco Court 

Raleigh, NC 27612 

OHIO 

CAM/RPC 

749 Miner Road 

Cleveland, OH 44143 

CAM/RPC 

15 Bishop Drive #104 
Westerville, OH 43081 

CAM/RPC 

7973-B Washington Woods Drive 
Centerville, OH 45459 

CHELSEA INDUSTRIES 
10979 Reed Hartman, Highway 
#133 

Cincinnati, OH 45242 

CHELSEA INDUSTRIES 
1360 Tomahawk 
Maumee, OH 43537 

SCHUSTER 
11320 Grooms Road 
Cincinnati, OH 45242 

SCHUSTER 

20570 East Aurora Road 
Twinsburg, OH 44087 


sg SAMSUNG 

Electronics 


(516) 981-3935 

(716) 427-9999 

(516) 273-5500 

(516) 472-6000 

(919) 467-4897 

(704) 377-5413 

(919) 275-6391 

(919) 781-5700 

(216) 461-4700 

(614) 888-7777 

(513) 433-5551 

(513) 891-3905 

(216) 893-0721 

(513) 489-1400 

(216) 425-8134 


OKLAHOMA 

QUALITY COMPONENTS 
3158 S. 108th East Avenue 
Suite 274 
Tulsa, OK 74146 

OREGON 

CYPRESS/RPS 
15075 S. Koll Parkway 
Suite D 

Beaverton, OR 97006 

PENNSYLVANIA 

ALMO ELECTRONICS 
9815 Roosevelt Blvd. 
Philadelphia, PA 19114 

CAM/RPC 

620 Alpha Drive 

Pittsburgh, PA 15238 

ALMO ELECTRONICS 
220 Executive Drive 
Mars, PA 16046 

SOUTH CAROLINA 

DIXIE 

4909 Pelham Road 
Greenville, SC 29606 

DIXIE 

1900 Barnwell Street 
Columbia, SC 29201 

HAMMOND 

1035 Lowndes Hill Rd. 

Greenville, SC 29607 


TEXAS 

ADDED VALUE 
4470 Spring Valley Road 
Dallas, TX 75244 

ADDED VALUE 

6448 Highway 290 East 

#A103 

Austin, TX 78723 

ALL AMERICAN 
1819 Firman Drive, #127 
Richardson, TX 75081 

CYPRESS/RPS 

2156 W. Northwest Highway 

Dallas, TX 75220 

JACO 

1209 Glenville Drive 
Richardson, TX 75080 


(918) 664-8812 

(503) 641-2233 

(215) 698-4003 

(412) 782-3770 

(412) 776-9090 

(803) 297-1435 

(803) 779-5332 

(803) 233-4121 

(214) 404-1144 

(512) 454-8845 

(214) 231-5300 

(214) 869-1435 

(214) 235-9575 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 


THE NETHERLANDS 

1 

UNITED KINGDOM 


MALCHUS BV HANDEIMIJ. 

Fokkerstraat 511-513 TEL: 0031-10-4 27 77 77 

Postbus 48 FAX: 0031-10-4 15 48 67 

NL-3125 BD Schiedam TLX: 044-2 15 98 

STC ELECTRONIC DISTRIBUTION 

Edinburgh Way Harlow TEL: (0279) 441144 

Essex CM20 2DF FAX: (0279) 441 787 

NORWAY 

EXATEC ALS 

Solheimveien 50 

Postbox 314 

N-1473 Skarer 

TEL: 0047-2-97 29 50 

FAX: 0047-2-97 29 53 

BYTECH LTD. 

3 The Western Centre, 
Western Road, 

Bracknell Berkshire 
RG121RW 

| 

TEL: Sales 0344 482211 

Account/Admin 

0344 424222 

FAX: 0344 420400 

TLX: 848215 

SPAIN 


1 


SEMICONDUCTORES S.A. 
Ronda General Mitre 

240 Bjs 

E-08006 Barcelona 

TEL: 0034-3-2 17 23 40 

FAX: 0034-3-2 17 65 98 

TLX: 052-9 77 87 

ITT MULTI COMPONENTS 

346 Edinburgh Avenue 
Slough SL1 4TU 

TEL: 0753 824212 

FAX: 0753 824160 

TLX: 849804 

SWEDEN 

MIKO KOMPONENT AB 

Segers by Vagen 3 

P.O. Box 20,01 

S-14502 Norsborg 

TEL: 0046-753-89 08 0 

FAX: 0046-753-75 34 0 

TLX: 052-9 77 87 

NELTRONIC LIMITED 

John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 

FAX: (01) 552789 

TLX: 93556 NELT El 

SWITZERLAND 




PANATEL AG 

Grundstr. 20 

CH-6343 Rotkreuz 

TEL: 0041-42 64 30 30 

FAX: 0041-42 64 30 35 

TLX: 045-86 87 63 
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:{: SAMSUNG 

Electronics 

Semiconductor Business 


HEAD OFFICE: 

8/1 OFL. SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P O. BOX 8233 


TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0957 


BUCHEON PLANT: 

82-3, DODANG-DONG, 

BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 


TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 


KIHEUNG PLANT: 

SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
C.P.O. BOX 37 SUWON 


TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 


GUMI BRANCH: 

259, GONDAN-DONG, GUMI, TELEX: SSTGUMI K54371 

KYUNGSANGBUK-DO, KOREA TEL: (GUMI) 2-2570 

FAX: (GUMI) 52-7942 


SAMSUNG SEMICONDUCTOR INC.: 

3725 NORTH FIRST STREET TEL: (408) 954-7000 

SANJOSE, CA 95134-1708. USA FAX: (408) 954-7873 


HONG KONG BRANCH: 

24FL. TOWER 1 ADMIRALTY CENTER TEL: 8626900 

18 HARCOURT ROAD HONG KONG TELEX: 80303 SSTC HX 

FAX: 8661 343 

TAIWAN OFFICE: 

RM B. 4FL. NO 581 TEL: (2) 706-6025/7 

TUN-HWA S, RD, TAIPEI, TAIWAN FAX: (2) 784-0847 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 

9F. SUDACHO VERDE BLDG. TELEX: 2225206 SECJPN J 

2-3, KANDA-SUDACHO TEL: (03) 258-9501 

CHIYODA-KU, TOKYO 1 01 , JAPAN FAX: (03) 258-9696 

SAMSUNG SEMICONDUCTOR EUROPE GMBH: 

MERGENTHALER ALLEE 38-40 TEL: 0-6196-90090 

D-6236 ESCHBORN, W/G FAX: 0-6196-900989 

TELEX: 4072678 SSED 

SAMSUNG (U.K.) LTD.: 

SAMSUNG HOUSE 3 RIVERBANK WAY TEL: 862-9312 (EXT) 304 

GREAT WEST ROAD BRENTFORD 862-9323 (EXT) 292 

MIDDLESEX TW8 9RE FAX: 862-0096, 862-0097 

TELEX: 25823 


PRINTED IN KOREA 
MARCH, 1990 


SINGAPORE OFFICE: 

10 COLLYER QUAY #14-07 
OCEAN BUILDING S’PORE 0104 


TEL: 535-2808 
FAX: 532-6452 




